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I. INTRODUCTION 



1. In accordance with resolution 2. 313 (see 
Annex) adopted by the General Conference of Unesco 
at its sixteenth sessir>n, the first meeting of the 
International Co-ordinating Council for the Man and 
the Biosphe re Programme was held at Unesco House 
in Paris, from 9 to 19 November 1971. The statutes 
of the Council are ^iiven as an Annex. 

2. The meetiiig was opened by Mr. J. Fobes, 
Deputy Director-(ieneral of Unesco. He welcomed 
the participants •ind read the message of Mr. Rend 
Maheu, Directov-General of Unesco, who was un- 
able to be present at the meeting of the Council. In 
his message, Director-General reviewed some 
of the major s;:ientific activities of Unesco, both past 
and current, /and pointed out the high importance 
given to the v/ian and the Biosphere Programme by 
the Organiz.vtion. He underlined that the Man and 
the Biosphere Programme by no means represents 
the totality of Unesco*s involvement in environmen- 
tal problems, and that the Council might valuably 
concentrate its discussions on those topics of direct 
relevance to the Programme itself, and to the par- 
ticular machinery which had been set up for it. In 
considering the duties of the first session of the 
Council, the Director-General indicated that in first 
priority it should define the main lines of a flexible 
scientiHc programme based on the desires of the 
Member States, focusing on a small number of use- 
ful and realistic projects, in which a large number 
of countries, whatever their situation and level of 
development, could profitably take part. He added 
that the Council should also consider the ways and 
means through which recommended projects would 
be implemented, including the establishment of the 
Working Groups of the Council and panels of ex- 
perts. He mentioned that the recommendations of 
the Council would be immediately communicated to 
the Member States and interested international or- 
ganizations, for appropriate action. (The full text 
of the Director-Generai*s message is given as 
Annex I.) 

3. The Council elected the following officers 
to constitute its Bureau: 

Chairman 

Mr. F. Bourli^re (France) 

Vice-Chairmen 

Mr. D. R. King (U. S. A.) 



Mr. V. Kovda (USSR) 

Mr. M. A. Kassas (Arab Republic of Egypt) 
Mr. R. Misra (India) 



Mr. di Castri of Unesco acted as Secretary of the 
meeting, assisted by Messrs. Eckardt, Fournier 
and Hadley. 

4. From the 25 members of the Council, the 
following 24 members were represented at the 
session: 



Arab Republic 
of Egypt 
Argentina 
Australia 
Brazil 
Canada 

C zechoslovakia 
France 

Federal Republic 
of Germany 
India 
Indonesia 
Iran 
Iraq 



Italy 

Japan 

Malaysia 

Netherlands 

New Zealand 

Nigeria 

Romania 

Sweden 

Uganda 

Union of Soviet 

Socialist Republics 
United Kingdom 
United States 
of America 



5. In addition, observers from the following 
Member States were present: 

Austria Hungary 

Dominican Republic Israel 

Finland Norway 

The United Nations (UN), including the United Na- 
tions Development Programme (UNDP), the Food 
and Agriculture Organization (FA^), tlie World 
Meteorological Organization (WMO), the World 
Health Organization (WHO), Unesco, the Interna- 
tional Council of Scientific Unions (ICSU) and the 
International Union for the Conservation of Nature 
and Natural Resources (lUCN) were also repre- 
sented. The full list of participants is given in 
Annex VI. 

6. The Council adopted its Rules of Procedure, 
which are listed in one of the Annexes. 

7. The Council discussed the Provisional 
Agenda, which had the following form: 



(1) Opening of the session by the Director-General 

(2) Election of Chairman and four Vice-Chairmen 

(3) Adoption of Rules of Procedure 

(4) Adoption of the Agenda 

(5) Report of the Secretariat 



(G) Examination of tlie priorities for activities 
under the Man and the Biosphere Progi*amine 
submitted by Member States and international 
scientific organizations 

(7) Discussion of the general scope and structure 
for the Man and the Biosphere Programme 

(8) Examination of co-operative proposals con- 
cerning research projects to be undertaken 
under the Programme 

(9) Examination of co-opei*ative proposals con- 
cerning inventories and monitoring to be under- 
taken under the Programme 

(10) Examination oi co-operative proposals concern- 
ing infrastructure and logistic support for ac- 
tivities under the Programme 

(11) Examination of co-operative proposals on ex- 
change of information, education and training 
connected with the Programme 

(12) Constitution of Committees and Working Groups 
of the Council 

(13) Consultation and co-operation with the interna- 
tional governmental and non-governmental or- 
ganizations interested in the Programme 

(14) Date and place of the second session of the 
Council 

(15) Adoption of the report of the session 

(16) Closure of the session. 

The Council adopted the Agenda on the understand- 
ing that the discussions under items 8 to 11 would 
be organized in the light of the debate on previous 
items. 

8. Mr. Batisse. Director of the Natural Re- 
sources Research Division of Unesco, reviewed 
briefly the origin and history of the Programme 
and reported to the Council on the Secretariates 
activities since the sixteenth session of the Gen- 
eral Conference of Unesco, at which the decision 
to launch the Programme was made. He drew at- 
tention to certain misunderstandings that had arisen 
in some quarters over the respective rOles of, and 



relationships between, the Man and the Biosphere 
Programme, the United Nations Conference on the 
Human Environment, the International Biological 
Programme and the SpecialCommittee on Problems 
of the Environment of ICSU. He indicated that it 
now appeared clear that the rdles of these various 
activities were complementary rather than competi- 
tive. Mr. Batisse reported that in 1971 the Secre- 
tariat had been working under abnormal pressure, 
duo to the demands of contributing to a large num- 
ber of national and international meetings on en- 
vironmental problems and of assisting in the pre- 
paration of the United Nations Conference on the 
Human Environment. He regretted that this ab- 
normal work load had contributed to the late avail- 
ability of certain working documents of the Council. 

He noted that resolution 2. 313 did not call for 
the Secretariat to prepare any documents for the 
first meeting of the Council other than the analysis 
of replies of Member States on document 16 C/78. 
Nevetheless, the Secretariat had attempted to pre- 
pare a number of working papers which would not 
prejudice the CounciPs discussions on the scope 
and content of the Programme, but which might 
help to clarify certain methodological and opera- 
tional problems. Attention was also drawn to the 
detailed commentaries submitted by relevant non- 
governmental organizations. Mr. Batisse informed 
the meeting that some 40 commentaries on docu- 
ment 16 C/78 had been received from Member 
States. He described the difficulties encountered 
in analysing the replies of Member States, which 
varied considerably both in substance and approach. 
However, he noted that the replies showed a sig- 
nificant degree of convergence on a number of 
fundamental issues. 

9. After a general review of replies and com- 
ments from Member States and international or- 
ganizations, tile Council discussed in broad terms 
the scope, objectives, content, priorities and or- 
ganization of the Man and the Biosphere Programme. 



II. SCOPE AND OBJECTIVES OF THE PROGRAMME 



1. GENERAL SCOPE OF THE PROGRAMME 

The Council recalled that the Man and the Biosphere 
. Programme is an Interdisciplinary programme of 
\ research which emphasizes an ecological approach 
1 to the study of interrelationships between mem and 
' the envi^onment.^ It will be implemented in close 
co-operation with the organizations of the United 
Nations concerned and the competent international 
non-governmental organizations. It will focus on 
the general study of the structure and functioning 
of the biosphere and its ecological divisions, on the 
systematic observation of, and research on, the 
changes brought about by man in the biosphere and 
its resources, on the overall effects of these changes 
upon the human species itself, and on the education 
and information to be provided on these matters. 

The very nature of the Programme gives it 
necessarily a wide scope. Generally speaking^ it 
will be concerned with subjects of global or major 
regional significance rather than problems of local 
importance that can best be handled at the national 
level and that do not specifically require interna- 
tional co-operatioh. Being intergovernmental, it 
will concentrate on activities where governmental 
intervention or support is a condition for success. 

Interdisciplinary studies on selected environ- 
mental problems will form central and essential 
components of the Programme. Other important 
problems will be only tangential to the Programme, 
in part because they are already covered by other 
international programmes, with which close laison 
will be arranged. Thus, although the programme 
is entitled **Man and the Biosphere”, it will not be 
directly concerned with the oceans. In so far as 
the phenomena which occur there are directly re- 
lated to terrestrial problems, arrangements will 
be made with the Intergovernmental Oceanographic 
Commission (IOC), which is the focal point for de- 
velopment and co-ordination of the Long-Term and 
Expanded Programme of Ocean Exploration and Re- 
search (LEPOR), Similarly, projects dealing 
principally or exclusively with hydrological or 
meteorological problems will potbe included, since 
they are already handled within the framework of 
the International Hydrological Decade and relevant 
WMO programmes. Here again the necessary links 
wiU be established with these scientific programmes 



whenever required. Problems of a strict manage- 
ment nature, relatec' more specifically to agricul- 
ture, industry anu health, which are receiving 
major attention frjm various intergovernmental 
agencies, such as FAO, UNIDO and WHO, and 
which are connected witli problems of choice and 
decision of a non-scientific character, will not be 
included under the Programme. Similarly, man- 
agement problems of pollution control and of urban 
and rural development ai*e not included. The ob- 
jective of most research themes and projects under 
the Programme will rather be to obtain the scien- 
tific information required to facilitate the solution 
of these problems. 

Though at the present time no definite duration 
for the Programme has been set, it is thought that 
the main objectives of a number of projects can be 
realized satisfactorily within a period of less than 
ten years. It is considered important, therefore, 
to make provision for participating countries to 
undertake periodic and critical evaluation of proj- 
ects, appraisal of progress achieved and consid- 
eration of future action to be taken. 



2. OBJECTIVES OF THE PROGRAMME 

The Council, having reviewed the objectives set 
forth in document 16 C/78, decided to formulate 
the following objectives for the Programme: 

The general objective of the Programme is to 
develop the basis within the natural and social sci- 
ences for the rational use and conservation of the 
resources of the biosphere and for the improve- 
ment of the global relationship between man and 
the environment; to predict the consequences of 
today’s actions on tomorrow's world and thereby 
to increase man’s ability to manage efficiently the 
natural resources of the biosphere. 

With this general objective in mind, the ..Pro- 
gramme is intended more specifically to develop 
a limited number of projects: 

(1) to identify and assess the changes in the bio- 
sphere resulting from man’s activities and the 
effects of these changes on man; 

(2) to study and compare the structure, function- 
ing and dynamics of natural, modified and 
managed ecosystems; 



(3) to study and compare the dynamic interrelation- 
ships between ’’natural" ecosystems and socio- 
economic processes, and especially the impact 
of clianges in human populations, settlement 
patterns and technology on the future viability 
of these systems; 

(4) to develop ways and means to measure quanti- 
tative and qualitative changes in the environ- 
ment in order to establish scientific criteria 
to serve as a basis for I'ational management of 
natural resources, including the protection of 
nature, and for establishment of standards of 
environmental quality; 

(5) to help bring about greater global coherence of 
environmental research, by: 

(a) establishing comparable, compatible 
and, where appropriate, standardized methods 
for the acquisition and processing of environ- 
mental data; 



(b) promoting the exchange and transfer 
of knowledge on environmental problems; 

(6) to promote the development and application of 
simulation and other techniques for prediction, 
as tools for environmental management; 

(7) to promote environmentaleducationinitsbroad- 

est sense, by: 

(a) developing background material, in- 
cluding books and teaching aids, for education- 
al curricula at all levels; 

(b) promoting specialist training in appro- 
priate disciplines; 

(c) stressing the interdisciplinary nature 
of environmental problems; 

(d) stimulating global awareness of en- 
vironmental problems through public and other 
information media; 

(e) promoting the idea of man's personal 
fulfilment in partnership with nature, and his 
responsibility for nature. 





III. CRITERIA FOR SELECTION OF PROJECTS 



The Council recommended the following as essen- 
tial criteria for the selection of projects for the 

Man and the Biosphere Programme: 

(1) That the project would provide information, 
til rough research on natural and social sci- 
ences (including survey or repeated survey), 
essential to rational decision-making about 
the use of natural resources; 

(2) That the necessary research is feasible and 
likely to produce results, in the short- and 
medium-term, of sufficient precision for the 
use that is to be made of them; 

(3) That significant progress would be enhanced 
by international co-operation, through co- 
ordinated planning and execution, the use of 
compatible or standardized methods, and the 
availability, interchange and synthesis of in- 
formation; 

(4) That the project lies within the field of com- 
petence and responsibility of Unesco, though 
it may contain some elements that are within 
the competence of other intergovernmental 
and non- governmental organizations; 

(5) That it should have intrinsic merit as a cri- 
tical programme of research which will 



advance knowledge having a bearing on the in- 
terrelationships between man and the biosphere* 

The Council further recommended as criteria 
for priorities: 

(a) That it should be interdisciplinary, either 
in terms of scientific disciplines, or in the sense 
that it includes studies of interactio between hu- 
man populations and the biosphere; 

(b) That it should be of direct assistance and 
economic significance to developing countries; 

(c) That it should be based, where possible 
on certain selected centres, where appropriate 
facilities are already available and related re- 
search is in progress which could be economically 
developed; 

(d) That it could advantageously be linked 
with a programme of training, especially of ecolo- 
gists with some knowledge of the social sciences 
or vice versa; 

(e) That it should lend Itself to use for 
education, demonstration and extension work; 

(f) That it should produce significant pro- 
gress in solving a problem through support pro- 
vided by the Programme. 
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IV, SCIENTIFIC APPHOACII OP THE PHOGRAiMIME 



The Council described the scientific approach of the 
Programme as follows: 



IV. 1 ANALYSIS OF ECOLOGICAL SYSTEMS 

A major objective of the MAB Programme is to in- 
crease man's ability to manage wisely the natural 
resources of the planet, in such a way as to main- 
tain their potential. Thus, an essential component 
of the Programme is considered to be the study of 
the structure and functioning of the biosphere, and 
its mode of reaction when exposed to human inter- 
vention. 

During its evolutionary history, the biosphere 
has differentiated, as a function of climate, geolog- 
ical substrate, available genetic information and 
the action of living organisms, into a complex pat- 
tern of interdependent units, ecosystems, well- 
exemplified by the various types of forests, steppes, 
and tundras which make up the landscapes of the 
globe. These ecosystems, although part of a larger 
continuum, are endowed with more or less specific 
system characteristics and it has been convenient to 
use them as basic units for research, while recog- 
nizing that they can be grouped together in larger 
units according to their interactions or to research 
objectives. 

The basic design of the ecosystem is that of a 
machine capable of intercepting radiant energy from 
the sun, converting it into chemical energy through 
photosynthesis and distributing this chemical energy 
in such a manner as to ensure the maintenance of its 
functional structure. Green plants are instrumental 
in photosynthesis, herbivores and predators contri- 
bute to the distribution of energy and matter, and de- 
composers permit the breakdown of dead organic 
materials, thus making the mineral elements locked 
up in organic matter available again to plants. Con- 
trol mechanisms, often closely related to species 
diversity, enable ecosystems to maintain, or re- 
establish if exposed to disturbance, their functional 
structure. 

It follows that the ecosystem can be studied from 
the point of view of structure (including spatial ar- 
rangement of components and of species composition), 
functioning (including various processes) and of or- 
ganization characteristics. 



Ecosystems are, in many ways, rather plas-* 
tic units. Man has taken advantage of this 
plasticity to modify them for his own benefit 
by transforming, for example, natural ecosys- 
tems into crop ecosystems. There is a limit, how- 
ever, to me extent to which they can tolerate human 
intervention. Thus, another essential component 
of ecosystem research is the study ofthe reaction 
pattern of an ecosystem when exposed to external 
constraints. Such constraints can be imposed ex- 
perimentally. but considerable information can also 
be obtained by comparing the structure and function- 
of various ecosystems under similar climatic con- 
ditions, or by comparing ecosystems influenced to 
a different degree by man. Here, the comparison 
of natural, man- managed and urban systems may 
prove of particular value. 

Ecosystem research may be based on the inven- 
tory of micro-organisms, plant and animal taxa. 
Combined when possible with the description of the 
particular environmental conditions (microclimatic, 
etc. ) to which each taxon is exposed, and the study 
of relevant components of the ecosystem, soil in 
particular. 

The next step may be to evaluate actual net pri- 
mary production, followed by studie s of certain biogeo- 
chemical cycles. It is clear, however, that the de- 
gree of sophistication of research will depend on the 
objective of the research and the manpower and fi- 
nancial resources available, and that only a limited 
number of projects will be able to study such com- 
plex processes as, for example, photosynthesis. It 
should bo pointed out, however, that highly valuable 
ecosystem research can be carried out even when 
manpower and financial constraints are severe; 
studies of primary production and plant-soil- water- 
air relationships are good examples of this, at least 
under certain conditions. 

It is well recognized that each national research 
project may emphasize studios of particular impor- 
tance for the solving of a particular problem. It 
may be important, in one localitj', for example, to 
identify indicators of biological change, to follow the 
circulation of pollutants within biogeochemical cy- 
cles, to evaluate maximum sustained yield of a given 
crop, to assess the effects of certain pests and path- 
ogens on ecosystem functioning, to analyse the dis- 
ruption of natural control mechanisms accompanying 
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the introduction of mono- culture, or to study the 
reaction pattern of soils to management practices. 
Comprehensive, sopliisticated and basic research 
of ecosystems should not be neglected, however, 
as this provides information important to the under- 
standing of how ecosystems, and indeed the bios- 
phere as a whole, function. 

As the impact of man's actions on a single eco- 
system are often not confined to that ecosystem, 
then the grouping of ecosystems into more complex 
units such as biomes and physiographic regions may 
be desirable. Then an important new research 
item must be included, that of the exchange of energy 
and matter between ecosystems. 



an integral part, will produce new situations which 
in turn may have a strong bearing on manhimself. 
Man should be considered as being in partnership 
with nature. This means mutual taking and giving, 
and thus use and conservation at the same tiiTie. 
This partnership includes all those qualitative val- 
ues which man needs from nature for his physical 
and mental well-being. Furthermore, this partner- 
ship is the expression of man's respect and respon- 
sibility for all other life on earth. In shaping his 
environment, man is in fact shaping his own future. 
An important aspect of biosphere research is there- 
fore to study how man perceives his environment 
and acts upon it in natural, managed and urban sys- 
tems and how these environments act upon him. 



IV. 2 IMPACT OF MAN ON THE ENVIRONMENT 
AND OF THE ENVIRONMENT ON MAN 

The nature and intensity of man's impacts on a sys- 
tem will depend on such factors as the proximity, 
concentration and life style of human populations, 
the pattern of land use, and the type and intensity 
of management. 

Man's impact may be considered to be of two 
different, though interacting, types. Firstly, there 
will be that attributable directly to the pressures 
exerted by human populations, such as the demands 
of urban conglomerates for easily-reachable re- 
creational space and the consequences of waste dis- 
posal and major engineering works. More easily 
recorded, and more easily controlled and quanti- 
fied, Impacts will include the management practices 
associated with different forms of land use, such as 
grazing pressures of large herbivores, application 
of biocides, irrigation, and the adoption of different 
cultural practices. 

In describing the scientific approach to the Pro- 
gramme, emphasis is given to the assessment of the 
impacts of man on ecosystem functioning. This will 
often involve analysis of the performance of, and In- 
teraction between, adjacent systems which differ 
both in functional characteristics and in the type of 
stresses and management practices induced by man. 
This analysis will include, wherever possible, the 
comparison of the functioning of managed ecosystems 
with natural, undisturbed ecosystems under similar 
edaphic and climatic conditions. The protection of 
representative samples of natural systems in the 
major ecological regions of the world will serve 
not only as a basis for world- wide networks of na- 
tional parks, biological reserves and other protec- 
ted areas. It will facilitate research into the func- 
tioning of the undisturbed biosphere and thereby 
provide a baseline, against which the stability and 
performance of modified and managed systems can 
be checked and compared. This will provide a par- 
tial means of preserving genetic diversity, but will 
not in itself be sufficient. Therefore, urgent studies 
and measures should be taken to ensure the preser- 
vation and storage of genetic resources. 

Man, in modifying the biosphere of which he is 



IV. 3 LEVEl.S OF SPATIAL INTEGRATION 

Research within the Programme will be focused on 
a number of structural units, the size and nature of 
which depend on geographical region, the problem 
being studied and the resources available to the pro- 
ject. Thus, for example, an analysis of the grazing 
behaviour of wild herbivores will generally involve 
an area of research much larger than that required 
for a comparison of the photo-synthetic performance 
of adjacent fields of wheat and clover. It can be en- 
visaged that some national projects will focus atten- 
tion on the impact of one type of stress ona single 
system of small area. Other projects will deal with 
a mosaic of systems, each with its own structural 
and management characteristics. Still other pro- 
jects will take a broad physiographic or socio- 
cultural region, such as a river basin or Island, as 
the area of study. These areas can be thought of as 
integrating units, providing a microcosm for study 
of the complex interactions and feed-back relations 
between man and the environment whichare detailed 
in the various international research projects. 

Integrating units such as a river basin illustrate 
well the interactions and interrelations that occur 
between ecosystems. For example, the water which 
falls on high mountains and high forests drains to 
the lowland forest, grazing lands, agricultural sys- 
tems on alluvial soils, and eventually tothe lakes 
and rivers. Human activity modifies the inter- 
relations between these systems, and this is re- 
flected in changing patterns of productivity and of 
transport of dissolved and suspended particulate 
matter. The integrated effects of these changes 
are felt In estuaries, deltas and adjacent coastal 
waters. Thus, in studies on broad physiographic 
regions such as river basins, the main drive will 
be to identify problem areas in human management 
of these systems and to make proposals which will 
ensure that deterioration under the growth of human 
populations is kept to a minimum, and that producti- 
vity, genetic diversity and the quality of the environ- 
ment are maintained and enhanced. 




11 

rv’ 11 



T 



7 



1 



-T-r 






IV, 4 FORECASTING FOR ACTION 

In general, the Programme will comprise problem- 
solving projects of a short and medium-term nature. 
Each international project will, as far as possible, 
develop procedures for the forecasting necessary 
for rational and responsible management, both on a 
temporal and spatial basis. This will involve the 
application of simulation techniques, the testing of 
macromodels for different biological systems (as 
well as the several micromodels or sub-models 
that can be identified within each macromodel), and 
the transfer and use of findings from projects in de- 
veloped countries to those in developing regions of 
the world. 

The use of modelling techniques is based on the 



fact that, if the state of an ecosysten or a complex 
of ecosystems at a given time can be expressed in 
mathematical terms, there is greater opportunity 
to give quantitative expression to the effect of per- 
turbations on the structure, functioning and manage- 
ment of ecosystems. Processing of data in this form 
also increases their informative value and helps to 
widen the application of results from one situation 
to another. 

In Annex II, more detailed information, adapted 
from working documents of the Council, is given on 
certain aspects of the study of the structure, func- 
tioning and dynamics of ecosystems. Information 
is also provided on certainmethodological problems 
such as ecosystem modelling and remote sensing. 
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V. SCIENTIFIC CONTENT OF THE PROGR^\MME 



The Council, having reviewed the research themes 
detailed in document 16 C/78, and having consid- 
ered the views of Member States on the scientific 
content of the Programme , defined the international 
scientific projects of the Programme. 

The Council felt that different countries, in 
considering the list of international research pro- 
jects, might wish to deal with the projectsTn dif- 
ferent ways. A particular country may wish to 
group a number of projects, it may wish to select 
and combine appropriate actions given under ’’the 
possible fields of action** of several projects, it 
may deem it necessary to adapt any international 
project to its own needs. Each of these procedures 
is acceptable to the Council; indeed it is considered 
desirable in a co-operative programme of research 
between Member States. 

It should also be noted that the list of interna- 
tional research projects is in no way a final or 



definitive list. The Programme, while firmly 
centred on the interactions between man and the 
biosphere, will retain a flexibility both in content 
and approach. It is foreseen that, as some activi- 
tiesbecome complete, others will change in direc- 
tion, and new projects will be added as and when 
the need arises. 

The proposed international scientific projects 
are described in the following pages. It should be 
stressed that neither the order in which the pro- 
jects are presented, nor the length or detail of the 
commentary given for each project, denotes any 
priority judgement by the Council. It should also 
be stressed that the planning and implementation 
of all projects will be carried out in close co- 
operation with the relevant intergovernmental 
and non-governmental organizations concerned, 
whether or not they are specifically mentioned in 
the description of the projects. 



PROJECT 1 

ECOLOGICAL EFFECTS OF INCREASING HUMAN ACTIVITIES 
ON TROPICAL AND SUBTROPICAL FOREST ECOSYSTEMS 



The problem 

Tropical forests, both the high forests of hot, humid regions that lack a pronounced dry season, and those 
forests occurring in seasonally dry climates, form intercontinental ecological regions or biomes of consid- 
erable extent and importance. They are characterized by great biological richness and diversity, large 
standing crops and rapid mineral circulation. They include a wide range of ecosystems which in general 
have not received the attention given to forests in temperate regions, and therefore hold promise for the 
emergence of new principles and concepts. 

Despite their large biomass, most tropical forest biomes have not supported many people atbetterthan 
subsistence level. In recent decades, however, increasing population pressure in certain parts of the tropi- 
cal and subtropical world has forced serious misuse of the lands in these regions, ^nd a much more thorough 
knowledge of their ecology and of human attitudes is essential if these biomes are to remain productive. 
There has been a change from the traditional forms of shifting cultivation to various types of cultivation, re- 
placing tropical and subtropical forest ecosystems. Under these conditions, some soils lose their structure 
and fertility. After a few years of continuous cultivation by plough, the soil surface becomes compact and 
yields are reduced, despite the use of inorganic fertilizers; finally the site is abandoned. Within the past 
decade or so, this problem has become widespread throughout tropical and subtropical regions. There is 
a need to co-ordinate the existing research in this field and to launcli a much more detailed research prc- 
grammu. One of the major aims of the project is to determine the ecological bases of choice of rotations 
or agricultural practices in view of maintaining soil structure and fertility, so that the soil can be utilized 
under some system of permanent agriculture. 
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^ other parts of the tropic al and subtropical world , another tvpe of problem presents itself Here 
certain forests are subject to widespread destruction through human penetration and/or deforestation thus 
isruptmg the existing plant-soil-water and plant-animal relationships. There is need for conservation and 
study of representative areas of these forests, in view of determining how to minimize the adverse conse- 
quenccs that inay sonictimes result from these actions. 



Studies within this project wUl concentrate on the composition, structure and functioninii of tropical 
forest ecosystems, with special attention to the trophic-dynamics of production processes and changes in 
producUvity, sod structure and fertUity, water balance and hydrological cycle, biogeochernical cycles 
biotic interrelations, microclimate and pedoclimate. These studies should encompass not only natural 
stands of tropical forest but also those modified by silvicilture. cultivation, pasturage and plantatLns. 

Special attention is called to the fact that certain successful kinds of cultivation in tropical forests, as 
m the case of cocoa and rubber, simulate the natural ecosystems and do little more than increase the abun- 
dance of one or more species in the "natural" plant cover, wherer.s. in contrast, many efforts at complete 
forest clearing followed by monoculture have had difficulty or ha ve failed. 



Possible f ields of action (in co-operation with the international organizations concerned) 

Assessment of the consequences of selective cutting of forest species. 

for patch or strip cultivation, as in traditional and 



( 1 ) 

(2) 



(3) 



(4) 

(5) 



modern shifting agriculture. 

Analysis of the consequences of extensive clearing of tropical forest areas for agriculture, pasturage 
^ Degenerated as weU as cleared forests often lead to the formation of grasslands which 

although tendmg to be unstable, are often useful to man. The dynamics of their maintenance and manage- 
ment need to be studied. Also studies of deep-rooted leguminous and grass fallow crops, probably as 
part of a crop rotation, should be initiated or strengthened. 

Investigations of tropical and subtropical forests with alternating wet and dry periods which expose the 
soil to erosion and depletion of organic matter. 

Studies of the mineral nutrient flow carried by water from upland forests to the lowland cleared areas 
and analysis of ecosystem changes in both the upland forests and the lowland areas. 



PROJECT 2 

ECOLOGICAL EFFECTS OF DIFFERENT Li\ND USES AND MANAGEMENT PRACTICES 
ON TEMPERATE AND MEDITERRANEAN FOREST LANDSCAPES 



The problem 



The temperate forest biomes include a wide range of forest ecosystems from high latitude and mountain 
coniferous forests through to deciduous broad-leaved forests and the mixed deciduous and evergreen forests 
of warmer, more humid regions. 



Larger areas of these forests have long since been cleared and replaced by agricultural or urban forms 
of land use. Other areas have been extensively planted with rapidly growing trees for use as timber, pulp 
or ue . Still others are managed as natural forests under varying degrees of intensive forestry. All these 
forests have important economic, ecological and social functions for the human populations living within 
these regions. 



The Mediterranean woodland biomes support several types of vegetation ranging from dense evergreen 
woodlands, shrublands and steppe through to "man-made" deserts. Fire, when misused, has been destruc- 
tive to these biomes, but with proper use can be a valuable management tool. In the area around the Medi- 
terranean Sea, these biomes have been both long settled and most severely degraded bv past land use. 

P''®sent-day. forest landscapes in temperate zones have been greatly shaped and modified by man. 
o ern ores ry has introduced new methods of utilization, such as the mechanization of harvesting (cutting 
systems, forest roads) and the development of methods for obtaining increased yield (drainage, fertilizers, 
biocides, cutting related to regeneration, planting, sowing, introduction of new provenances and species, 
the results of breeding). External factors, such as regulation of water catchment areas and air pollution 
emanating from nearby or distant sources, have a profound effect not only on the functional characteristics 
of these ecosystems, but also on their capacity for use for recreational and wildlife purposes. 
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It is evident that the utilization of forests depends on biological as well as on socio-ecorwmical criteria. 
Consequently, research is needed to form the basis for a proper evaluation of the optimal utilization of 
forests for various, but not mutually exclusive, goals (of ecological, economical and social kinds). 

In many countries, three main problems that arise are those of forest management and introduction of 
timber trees, fire, and tourism and recreation. Many of these problems have been given considerable at- 
tention in the research carried out by furest research institutions and other organizations dealing with re- 
lated problems, including intergovernmental and non-governmental organizations. However, there is still 
great lack of information on the structure and functioning of these forest ecosystems as total entities and on 
the social aspects of man's impacts and interactions with forest landscapes. 

It is therefore necessary to continue, strengthen or establish a number of integrated projects for analy- 
sis of the functioning of representative forest ecosystems , including evaluation of their interrelations with 
other landscape units. These projects will be organized at the national level, but will benefit from interna- 
tional co-operation and co-ordination. Each integrated project must have a certain minimum size and should 
be planned from a s; stems approach standpoint. It is, however, desirable to supplement the large projects, 
which necessarily have to be limited in number, with a series of supplementaiy projects intended to solve 
special problems, as well as supplying additional information for comparison and synthesis. 

Possible fields o f action (in co-operation with the international organizations concerned) 

Analysis of ecosystem functioning under the various degrees and types of stress imposed by different manage- 
ment practices and social impacts should be undertaken. 

Among the specific topics to be studied, in this project, might be; 

(1) Evaluation of the effects of the introduction of fast growing, exotic species and the use of different 
management practices on forest ecosystems. 

(2) Assessment of the water balance of forests, and the rble of forests in maintaining water resources 
and in regulating water flow in river basins. 

(3) Analysis of the impact of air pollution on the composition and performance of forest ecosystems. 

(4) Evaluation of the consequences of tourist and leisure activities. 

(5) Studies of the effects of fire on forest ecosystems. 



PROJECT 3 

IMPACT OF HUMAN ACTIVITIES AND LAND USE PRACTICES ON GRAZING LANDS: 
SAVANNA, GRASSLAND vFROM TEMPERATE TO ARID AREAS), TUNDRA 



The problem 

Tropical grasslands and savannas include a wide range of ecosystems which cover substantial areas of the 
tropical world. They form a large area for potential use by man for the growing of crops, the grazing of 
animals, the production of wood fuel and building materials, and for recreation and tourism. The develop- 
ment of these biomes, however, poses a number of urgent and often apparently intractable problems. These 
include the dangers of soil deterioration and erosion, overgrazing, the devastating effects of the misuse of 
fire, and the encounter by man with a variety of diseases. The value of the native biota of these biomes has 
been inadequately understood and commonly neglected. 

In the extensive grazing lands of arid zones, the degradation of natural vegetation and soil is primarily due to 
human interference. Many of these lands havebeen degraded and destroyed within living memory. The process 
of destruction is, in many instances, not yet completed. Here is the scope of immediate and urgent action. 

The temperate grassland ecosystems form a continuum from tall grass prairie of the humid, temperate 
region to the short grass steppes of more arid regions and to the grazing lands of the arid zones. Except 
for very local and sometimes ancient cultivation, large areas of these biomes in the old world havebeen used 
for grazing over thousands of years. Extensive use for cereal agriculture is scarcely more than a century 
old, having awaited the invention of an effective, sod-breaking plough. The virtual extinction of these grass- 
lands as natural vegetation over vast areas by overgrazing, by cereal agriculture and the development of hay 
fields and mixed farming, raises many questions of an ecological nature for which scientific and biological 
answers do not now exist. 
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The tundras are treeless areas which support low -lying vegetation of shrubs, herbs, mosses and lichens 
Production the presence and variation of permafrost. The relation of primary to secondary 

production is subject to periodic reversals, often associated with migrating animals which mTy be nresent^ 

sPm^S tTeTn h^' occupied relatively little by man and. if so. by sparse popPlations. 

Some of them, however, support transhumance grazing, the seasonal moving of livestock from one area to 
an er. ecen y the inHuence of modern technology is being felt as the development of oil fields and other 
natural resources begins to take place. These areas are extremely vulnerable to all forms of disturbance 

Objective of the project is to further grazing land research and development by providingan 
spnPrh consisting of a sc.’.entific framework for utilizing existing information, improving re- 

of other" 20 vernmPnt°'l into account the progress made already by. and current activities 

ecosystem ifTc^^^^^ ncn-;.fovernmental organizations. These studies must take into consideration 

i ? 

Possible fields of action 



The major tasks to be accompli;5h?d will include the following: 

In savannas and related tiopic? i :;-a i 4 >;ands: 

( 1 ) 



( 2 ) 



(3) 



Studies ci the effects o l..nd management and grazing on ecosystem transformation, including changes 

in biGclimatic conditions. ® ® 

C mparative studies of domestic and wild animals (as individual species and as natural groups within 
With a View, to finding the most efficient producers of proteins; where appropriate as 
and stabmty*^^^°"^ natural gene pools; and as influence in the maintenance of ecosystem integrity 

Studies of the effect of fires in different areas, including the co-ordination and more scientific pur- 
suit of many existing experiments on different intensities and times of burning. 

In arid zone grasslands: 

(1) Studies of the results of the establishment of pastures and herbaceous plants for grazing, shrubs 
for browsmg. and mixtures of grass, forbs and shrubs for general purposes 

Studies of the effects of the use of inorganic fertUizers on ecosystems as a whole, and especially 
because their effects on the soU biota are practically unknown in this kind of ecosystem 
Evaluation, m different land-use areas, of the phenomena of water spreading and runoff use. in re- 
lation to landscape features and possible engineering works and taking into account land-use prac- 
tice£ employed in ancient times, ^ 

Studies on the problem of wind erosion which, in addition to overgrazing, is a major factor in the 
desertification of arid lands and adjacent areas. 



( 2 ) 

(3) 



(4) 



In temperate grasslands; 



( 1 ) 



( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 



Analysis of the changes in ecosystem components and processes attendant on different intensities 

practices, including development of the computer-simulation 
approach to plant -herbivore relationships. 

Comparative studies of monoculture and rotating practices. 

Analysis of the changes occurring in the storehouse of fertUity. and the effects of these changes on 
SOU structure and water balance. 

Evaluation of the long-term consequences of changes of nitrogen content through ploughing and cul- 
tivation of grasslands. & r s s 

Assessment of the consequences of cropping for soU microflora and fauna. 

Studies of the effects of management on the transfer of diseases between man and animals. 



In tundras: 

populations, drainage conditions and level of 

permafrost, due to such human activities as industry and the buUding of transportation systems 
stress being laid on problems related to the slow regeneration rate of tundra ecosystems.^ 

Study of the instabUity of tundra ecosystems in relation to climate and species diversity. 
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( 2 ) 



PROJECT 4 



IMPACT OF HUMAN ACTIVITIES ON THE DYNAMICS OF 
ARID AND SEMI-ARID ZONES' ECOSYSTEMS. 

WITH PARTICULAR ATTENTION TO THE EFFECTS OF IRRIGATION 



The problem 



The desert and semi-desert biomes include an array of ecosystems that vary from cold to hot deserts, and 
include "man-made” deserts resulting from overgrazing, cutting and the misuse of fire in areas with higher 
rainfalls 

Principal attention needs to be given to the various semi-desert and desert shrub ecosystems that his- 
torically have been, and now can be made, more productive. It has been shown that the present very low 
carrying capacity can be increased enormously if grazing is carefully controlled through improvement of 
plant cover and water management. 

The spread of deserts due to man's actions is of particular concern and need not continue. Better know- 
ledge of the ecological relationships that exist within these biomes, and a better understanding of human 
attitudes and activities in these environments will help to prevent further degradation and to restore the pro- 
ductive capacity of these lands. 

Particular attention should be paid to arid zone soils which can only be exploited on a wide scale by ir- 
rigation. Through irrigation, productivity can be increased several-fold. Before the end of this century the 
world area of irrigated lands may reach 300-350 million hectares. Irrigation will penetrate more and more 
into semi-arid and even semi-humid zones, creating the opportunity of obtaining high yields of such crops 
as wheat, rice, corn. Since the use of underground water is one of the ways to obtain water for irrigation, 
studies should be made of the availability of this resource. 

Unfortunately, irrigation, if wrongly designed and poorly managed, is very often followed by degrada- 
tion of soils. In addition, many other problems, such as spread of humandisease, may arise. The phenom- 
ena of waterlogging, salinization, alkalinization, cementation of soils and erosion of slopes, have in many 
countries completely destroyed, or reduced, the fertility of millions of hectares of previously productive 
land. 

Lack of knowledge on how to obtain the highest yields of plants maintaining an optimal water -salt regime 
in irrigated land is the main reason for the degradation of irrigated lands. There is also a lack of knowledge 
on how to protect the land by such practices as reforestation. Fundamental research into the problem of the 
continued productivity of irrigated lands is required. Long-term exper ience of existing irrigation procedures 
and schemes must be compiled, studied and synthesized. 

Irrigated ecosystems should therefore be looked at in an interdisciplinary way, with bio -social as well 
as ecological aspects being considered. This might include the study of the processes of settlement of 
nomadic populations. 

Possible fields of action (in co-operation with the international organizations and programmes concerned, 
such as FAQ. WHO, WMO and IHD) 

(1) Case studies of representative irrigated ecosystems suffering from soil degradation. 

(2) Observation of the seasonal dynamics and evolution of air- plant -soil -water relationships under irriga- 
tion, and evaluation of the changes in ecosystem components and processes (such as water dynamics, 
soil organic matter, structure and fertility levels of soils) resulting from irrigation. 

(3) Studies of the water use of the cultivated irrigated plants, to determine the most efficient use of water 
and to help prevent salinization and other changes in soil structure which may be irreversible. 

(4) Studies of the impact of man-made modifications on the microclimates of various arid and semi-arid 
ecosystems. 

(5) Studies of the migratory and nomadic movements of human and animal populations in response to alter- 
nating periods of extreme drought and humidity. 



PROJECT 5 



ECOLOGICAL EFFECTS OF HUMAN ACTIVITIES ON THE 
VALUE AND RESOURCES OF LAKES, MARSHES, RIVERS 
DELTAS, ESTUARIES AND COASTAL ZONES 



The problem 

Lakes, rivers, deltas, estuaries, lagoons and the coastal zone (including intertidal marshes and the sea- 
weed zone) are naturally productive areas which supply a significant proportion of the world's food protein 
and are also important areas for amenity, recreation and wUdlife conservation. Human settlements tend to 
oe concentrated on major lakes, rivers, estuaries, deltas and coastlines, and human activity is threatening 
the productivity of these zones. ® 

Lake and river impoundments are changing the seasonal flow patterns of rivers, and use of water for 
irrigation is greatly reducing their total How. The result is a reduction in the supply of sUt and nutrients 
which are responsible for the great productivity of the deltas, and impairment of the estuarine mechanisms 
which control aquatic production. Salt marshes are being filled or modified, with a loss of their produc- 
tive capacity which is important for the productivity of the whole coastal zone. 



Change in flow patterns of major rivers can also alter the environment of the estuarine area, and pro- 
duce unforeseen effects on the human population. The How of nitrates and phosphates into lakes and rivers 
from fertUized soUs and from animal and human wastes is causing eutrophication, with consequent loss of 
amenity value and a shift to less desirable species of fish. Pollution by toxic substances is also a major 
problem. A combination of the factors listed above is reducing the stocks of salmonid and other fishes which 
migrate up rivers to breed. Deltas have a high natural instability, as well as a high productivity, and tech- 
nical developments m deltas have almost always led to deterioration of the ecosystem. 



It IS proposed that studies be conducted in co-operation with the international organizations and pro- 
grammes concerned such as FAO, WHO, WMO, HID, LEPOR and lUCN, on a number of lakes, marshes 
rivers, deltas, estuarine and coastal systems of the world, to identify the mechanisms underlying the effects 
listed above, and to develop methods of avoiding or ameliorating them. 



Possible fields of action 

(1) Studies on the relations between human activities, river flow patterns, sedimentation pnd estuarine 
mechanisms to establish the effects of human activity on the seasonal pattern of physical and chemical 
events in estuaries and deltas. 

(2) Studies of the relation between these physical and chemical events and biological production mechanisms 
in deltas, estuaries and adjacent coastal waters. 

(3) Studies of the special problems of coastal settlements, in areas where estuarine flushing methods are 
lacking, to establish effective methods of waste disposal which preserve the quality of the coastal 
environment. 

(4) Analysis of the effects on human populations, through changes in such factors as bioclimate, productivity, 
or recreational and cultural value of lakes, marshes, rivers, deltas, estuaries and coastal zones. 



PROJECT 6 

IMPACT OF HUMi\N ACTIVITIE.S 0.\ MOUNTAIN ECOSYSTEMS 



The problem 

Mountainous landscapes are of paramount importance for the biosphere and for humanity. Much of the fresh 
water of rivers and of artesian basins originates in mountain regions. Geochemical and mechanical trans- 
portation of many substances starts in mountain areas. Substances are transported to lowlands and even- 
tually enter the oceans. The climate, sunlight, quality of air and minimal pollution all contribute to the 
importance of mountain areas for the recreation and well-being of man. 

In many ways, mountains represent "islands on land", and have a number of characteristics in common 
with oceanic islands. Isolated as they are from one another, they have a high degree of endemism, relict 
species and communities. Some of them have also human populations adapted to these environments and 
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completely dependent on their production. They are further extremely vulnerable to disturbance by man's 
activities. 

From the point of view of land use, the mountain forests are important for the proper maintenance of 
water supply and climatic conditions on the plains below. There is an increasing interest in the multiple use 
of mountain areas for hunting, fishing, recreation, tourism, water regulation, hay production and grazing. 
All these may load to the increased development of technical installations and transportation routes. 

Deforestation, misguided forest management methods, unwise ploughing, overgrazing, poorly designed 
road construction and mining, are often followed by erosion of soils and the exposure of rocks and formation 
of stony deserts. Catastrophic floodings, mass movements of land, exhaustion of the rivers and springs and 
disappearance of fauna and flora are typical results of poor management of the meadow, forest and aquatic 
ecosystems in mountains. The adverse consequences of all these phenomena are felt as far as into the val- 
leys, the plains and the deltas. 

The threat of unwise human activities in these ecosystems and the irreversible nature of the deteriora- 
tion which would ensue, present challenges requiring urgent attention. There is a need, therefore, to study 
the stability - or lack of stability - of vegetation and soils in relation to the requirements for successful 
adaptation to, and use of, such areas. 

Possible fields of action (in co-operation with the international organizations concerned) 

(1) Evaluation of the inputs and outputs of mountain areas with particular reference to problems of erosion 
and instability. 

(2) Investigation of the mechanisms involved in the evolution of species and ecotypes, the survival of relict 
forms and the introduction or reintroduction of species in these regions. 

(3) Promotion of studies of the responses of high mountain ecosystems to man-made disturbances, with at- 
tention to long -established land use practices and to the impact of activities associated with recreation, 
tourism, water and other resource development, including the hydroelectric projects, and summer 
pasturage. 



PROJECT 7 

ECOLOGY AND PJ\TIONAL USE OF ISLAND ECOSYSTEMS 



The problem 

Because of their isolation and limited size, and the restrictions imposed by substrate, islands often develop 
unique and highly fragile biotic communities that lack many of the components found in continuous continental 
areas. They often support a wide range of endemics that have evolved locally or have survived only because 
of the isolation * and inherent protection against invaders - that these physiographic units provide. 

Moreover, many islands were settled long ago, and their human populations have often developed unique 
characteristics in response to their isolation and to their physical environment. 

Islands, especially small and remote islands, are particularly vulnerable to human interference, in- 
cluding man's deliberate or accidental introduction of animals and plants. As a result, the natural biotic 
communities which are characteristic of a very long evolution, hitherto relatively well protected against 
outside interferences, are readily disrupted or destroyed. If man is to use and manage island environments, 
without destroying the native fauna and flora, it is essential that the ecology of these islands be better 
understood. 

For many islands, tourism is the principal mainstay of the economy. Studies leading to the wise manage- 
ment of these physiographic units have therefore a particularly great socio-economic importance. 

Islands have been described as ideal laboratories for the study of demography, evolution and population 
genetics, immunology, and interactions between species. In few other places on earth does the necessity 
for achieving a balance between populations and environments become more quickly apparent, and in few 
other places is it easier to study direct interactions between populations and environment. 
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Possible lielcls of action (in co-operation with the international organizations and prograniraes concerned 
such as FAO, WHO, WiMO. lUCN and LEPOR) 



( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

(G) 

(7) 



Analysis of the structure, dynamics and stability of ecosystems on selected islands representing the 
range of variation of island types, from tropical to polar islands, from near-shore to distant oceanic 
islands, coral formations, detritus islands, volcanic islands, etc. 

Investigations of the factors leading to success or failure in species colonization and establishment on 
selected islands, including interaction between species and the establishment of biotic communities. 
Analysis of factors leading to stabUity or instability in island biotic communities, with particular ref- 
erence to the disturbing effects of human activities and to resistance to invasion by new species, but 
also with reference to hurricanes, volcanism and other natural processes. 

Study of factors leading to the evolution of races and species in island environments and analysis of fac- 
tors favouring survival of relict species and communities of plants and animals. 

study of social, economic and biological parameters among human populations on selected islands, to 
elucidate ways in which isolated and tradition-oriented cultures can adjust to the impact of modern tech- 
nological society. 

Feasibility for long-range planning for rational use of island environments and the means for maintaining 
environmental quality under varying levels of human population density, in order to provide a high de- 
gree of economic benefits for island peoples whUe maintaining suitable environmental conditions. 
Investigation of the relations between demography and environment on selected islands, including studies 
Of immigration and emigration. 



PROJECT 8 

CONSERVATION OF NATURAL AREAS AND 
OF THE GENETIC lMATERL^L THEY CONTAIN 



The problem 



- Co-ordinated world -wide network of protected areas 



It IS recognized that the establishment of reserves, protected and managed in various ways, is of importance 
to mankind through the rble they can play in meeting scientific, economic, educational, cultural and recrea- 
tional needs. Such areas are irreplaceable for studies of ecosystems of various kinds and of fundamental 
importance to the Programme. They represent baselines or standards against which change can be meas- 
ured and the performance of other ecosystems judged. They represent a means for maintaining the gene 
pools of species of plants, animals and micro-organisms in all of their diversity. Unfortunately the pres- 
ent system of reserves and protected, managed areas is inadequate in its representation of species and eco- 
systems on which many research projects will be concentrated. 

Action to establish an adequate network has so far met with disappointing results in many countries. 
Efforts to take full advantage of the multiple values such areas can offer to any nation have been insufficient. 
It IS proposed, therefore, in co-operation with the intergovernmental and non-governmental organizations 
concerned, to assist governments to select, to set aside and to manage the areas needed to provide the re- 
quired international network. 

Possible fields of action 

(1) Evaluation of existing information on reserves and protected areas to determine the degree to which 
they .satisfy existing and foreseeable needs for a world network of protected areas. 

(2) Location of ecosystems little affected by man, of centres of diversity, and of areas where the wild pro- 
genitors of domestic species and existing, but endangered, domesticated species and varieties, are 
still to be found; provision of adequate protection and management for these areas. 

(3) Assistance to Member States in establishing an adequate network of protected areas. 

(4) Promotion of acceptable standards for management of these protected areas and assistance to Member 
States in achieving these. 

(5) Assistance in organizing scientific and educational activities related to these sites. 

(G) Establishment of a recognized and acceptable degree of international concern for the long-term conser- 
vation of these areas, through their designation as biosphere reserves and the promotion of standards 
for their conservation. 
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The problem 



B. ConservBtion of animals and plants. Including micro-organisms 



Considerable and growing concern has been expressed that many species and varieties of potential or cur rent 
use to man are disappearing as a consequence of his activities. It is important that the widest possible di- 
versity of such species be maintained: 

(i) for the ecological health and functioning of the biosphere; 

(ii) for direct use as natural resources: 

(iii) for their educational, scientific and cultural values; and 

(iv) for their potential future contribution to man*s survival and well-being. 

Lost species and genetic diversity cannot be replaced or reconstituted. It is important therefore that 
special measures be taken to preserve these species. For some, a system ofreservesor speciallymanaged 
areas may be adequate. For many others, other measures will be required, including storage and registry 
systems for plant seeds and propagules and/or the maintenance of carefully managed breeding populations 
for protecting the genetic diversities concerned, and the enactment and enforcement by nations of appropri- 
ate conservation measures. The actions given below will be undertaken in co-operation with the competent 
intergovernmental and non-governmental organizations, such as FAO, lUCN and ICSU. 

Possible fields of action 

(1) Expansion, co-ordination and improvement of methods in existing gene banks and data storage and re- 
trieval systems, so as to include the widest range of cultivated species and populations and their wild 
relatives and progenitors. 

(2) Establishment of special measures of protection and management to guarantee the perpetuation in the 
field of wild and domestic species and varieties. 

(3) Assistance to short-term emergency measures to safeguard endangered species and varieties, or to 
rescue and maintain those severely threatened by human activities. 

(4) Extension and improvement of the existing inventories and assessments of the status of species. 

(5) Assessment of the population dynamics, habitaJ requirements and sustainable yields for all species being 
exploited commercially, with particular attention to the minimum areas required for optimum conser- 
vation of the widest spectrum of species and varieties and for ensuring high species diversity. 

(6) Provision of information and assistance needed to control exploitation rates through national and inter- 
national measures and agreements. 

(7) Establishment of guidelines for management of species and their habitats. 



PROJECT 9 

ECOLOGICAL ASSESSMENT OF PEST MANAGEMENT AND FERTILIZER USE 
ON TERRESTRIAL AND AQUATIC ECOSYSTEMS 



The problem 

Although this problem has been considered in other projects, in connexion with the equally significant effects 
of industrialization and urbanization, it has an influence on so many ecosystems that it should be detailed as 
a separate project. 

Crop pests are artificially controlled in intensive agriculture and forestry through two principal kinds 
of activities: namely, crop breeding for pest resistance and application of chemical pesticides. This sys- 
tem has been eminently successful in producing consistently high yields of food and fibre for more than 30 
years in many parts of the world. There is reason to believe, however, that major difficulties are likely 
in the next few decades - difficulties that are likely to be surmounted only through a major international ef- 
fort to develop alternative strategies for management of pest populations. 

Two particular categories of problems are of world -wide concern. The first concerns the broad en- 
vironmental consequences of widespread use of chemical pesticides; the second, the declining effectiveness 
of chemical control in many areas. In solving problems of the first type, and in developing new approaches, 
sound ecological research on new methods Ls essential. This internationally co-ordinated ecological pro- 
ject is a necessary complement to the specialized agronomic approaches to pest control actively being pur- 
sued by individual nations and FAO. 
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PROJECT 10 



EFFECTS ON MAN AND IliS ENVIRONMENT OF MAJOR ENGINEERING WORKS 



The problem 



Man, in modifying his environment, should use technology to simultaneously achieve enhanced economic de- 
velopment without impairing environmental quality. Since the development of new technologies has made 
possible engineering works (such as dams, highways and transport systems) on a scale not previously attain- 
able, a fuller knowledge of the total consequences of such works is required. 

Some of the contemplated or planned work^ are on such a massive scale that they will require a major 
programme of research to estimate these consequences. There are, however, a number of more modest 
works on which there is already available a considerable body of expertise and information. 

The objective of this category of projects is to encourage systematic and comparative studies of the 
complex ecological consequences of such works and to provide guidelines to governments and international 
agencies on how this type of engineering work could be carried out with fewer adverse environmental 
consequences. 

Through this study project, the MAB Programme will seek to collect and elaborate information which 
will assist Member States and international organizations, at their request, in the development and appli- 
cation of ecological assessment in planning major engineering schemes. 

Member governments and other international organizations concerned are invited to stimulate and, where 
they have specific programmes already, to participate in an integrated programme of research on this problem. 

Possible fields of action 

(1) Case studies of the consequences of such engineering works. Thes.? studies should; 

(a) assess before the scheme > started; the distribution, numbers, health and socio-economic struc- 
ture of the human population within the area most likely to be affected by the works; the broad 
characteristics and structure of the environment within the area, such as the composition of flora 
and fauna and soil characteristics; 

(b) assess during the construction of the works the adaptation of the human population and the modifi- 
cation of its environment; 

fc) assess at intervals after completion the total human and environmental consequences of the works. 

(2) Collation and analysis of information on the basis of these case studies, and elaboration of ecological 
principles from this analysis which could be useful for: 

(a) governments and agencies who might wish to carry out and .malyse the results of future surveys and 
research; 

(b) governments and in particular international agencies which are planning and executing such en- 
gineering works, in order that they might be aware of the undesirable consequences of them. 



PROJECT 11 

ECOLOGICAL ASPECTS OF ENERGY UTILIZATION 
IN URBAN AND INDUSTRUL SYSTEMS 



The problem 

The extremely rapid growth of cities and the development of industrialization, in both developing and devel- 
oped countries, is associated with problems of ecosystem modification and of human adjustment to changing 
environments . These problems range from those of environmental imbalance to those of nutrition and public 
health, to those concerned with the broadest aspects of national and regional economy and society. 

In order to obtain a proper understanding of these problems, it appears, on the face of it, that it is 
necessary to approach the study of these systems from multiple points of view, in terms of their influence 
on other parts of the biosphere and by using the community knowledge ofbotli the social and natural sciences. 
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These systems are in a state of continuing disequUibrium . and their transformation from one sort of com- 
plex system to another requires investigation of factors relating to their disequUibrium state Urban en 
vironments are aggregates of human beings intensively using priniax^ and secondary products proved el^^^^^ 
TrdYr 0^7"" t disposed of rather than recycledand thus radicLy changingthe natural 

order of nutrient distribution and availability. ine natural 

focus^b!B’r«PnHnn°T^''w°" dynamics of urban and industrial ecosystems can best be approached by 

focusing attention on certain particular characteristics of urbanization and industrialization. ^ 

problem foUows from the recognition that the interactions between man and the 
rest of the biosphere increase with the product of the number of men and the energy expenditure per man 
Experience has shown that these interactions are, all too often, deleterious. Thus it would seem aonro 
priate to promote studies on the per-capita needs of different human societies and settlements, directedpar- 

ticularly toward the research and development of technologies which wiU permit human life patterns of^hieh 
quality but with more rational use of energy. uuma.. me paiierns oi nign 

in assistance of competent international organizations, are invited to participate 

in an mterdisciplinary programme of studies on the functioning of urban and industrial systems ^with em- 
phases placed on the unifying and fundamental rble of energy in man-environment interactionrin these ^s^em^. 

Possible fields of action 



( 1 ) 

( 2 ) 

(3) 



(4) 



(5) 



the extent and spread of urban systems and other man-made surfaces in the biosphere 
Investigation of the influence of urban infrastructures on ecosystem dynamics. 

Studies on the energetics of urban and industrial systems such as- 

o! "" p»>«rns 

(b) the energetics of human habitations; 

(c) the energetics of industrial engineering and construction works 

Je^nt^o^ with emphasis on energetic aspects, including such aspects as assess- 

< 5 nil <5 accumulation and rates of breakdown of human wastes and synthetic compounds in 

clilat^ waters and ^e capacity of organisms to reduce and decompose these substances in different 
climatic and ecological regions. ciu. 

Evaluation of the impacts of urbanization on agriculture, forestry and rural life in the hinterlands of 
cities, taking particular account of the zones of interaction between urban and rural systems. 



PROJECT 12 

INTER^\CTIONS BETWEEN ENVIRONMENTAL TRANSFORMATIONS 
AND GENETIC AND DEMOGRAPHIC CHANGES 

The problem 



°H 7 and current population transformations through rapidly increasingpopulations, changes 
in genetic and demographic structures, differences in human adaptabUity, occupational shifts, and migrf- 
in generaL^*'”^"^^'^ marked effects on man's environment and to modify man-environment relatTons 

with devel..pment strategies seem to be suggested by this postulate. First, one concerned 

ties 1io^ufa«'’^*Hi'T''ih nrmselves. Then, a second concerned with relations among population densi- 

> distributions, rcs virces, and settlement patterns in different cultural situations. Thepro- 
^sed activities must of necessity, be developed by Member States and with the assistance of WHO, ICSU 
and other competent international and national bodies. 

Possible fields of action 

(1) Comparative studies of the dynamics and adaptabUity characteristics of human populations andthe con- 
sequences of demographic changes on various environments. anainecon 

me^ntT^^ri^‘n?jr "cariying-capacities" in a number of socio-cultural settings and environ- 

merits, perhaps through the development of models of carrying-capacities. 




(3) Development of conceptual tools for assessing and evaluating policies relating to the numbers and dis- 
tributions of people in various countries and regions. 

(4) Preparation of recommendations concerning population -environment relations and programmes for use 
by governments and international organizations concerned with such problems. 



PROJECT 13 

PERCEPTION OF ENVIRONMENTAL QUALITY 



The problem 



The social, natural and man-made environments are closely related in the dimensionof environmental qual- 
ity. Approaching the question of environmental quality, man should be aware that he is himself a member 
of the biosphere, sharing the same roots with all other living beings and thus being in partner ship with them. 
On the other hand, he has, because of his knowledge and power, the full responsibility for the biosphere. 
Empirical studies emp iasize the importance of man's perception of the environment. The mutual interre- 
lationship between humans and their environments can be isolated for separate discussion at different scales: 
e.g. in terms of personal space, large architectural space (aesthetics), roads and pathways, neighbourhoods, 
the city, larger conceptual regions (natural beauty and open space), and countries. 

Perceptions vary with different cultural groups, each seeking to utilize the environment which they per- 
ceive in different ways. 

Regardless of human preferences, certain environments set liir.its upon human numbers and forms of 
land use. The establishment of ecological and cultural criteria which can guide the shaping or modification 
of the environment is essential. Man can tolerate a wide but notunlim. ted range of environmental conditions. 
In order to establish the ratios and relationships between quality and quantity, s( 2 ts of indicators need to be 
developed to plan for future changes. 

The escalation of man's impact on the landscape due to the effects of technological advance and the di- 
versity of circumstances imposed by physical constraints imply a flow of resources and a constant reinvest- 
ment thereof. 

Effective methods of measuring the parameters, e.g. the effects of sensorial stimuli in urban and non- 
urban populations, is a formidable task requiring research which is interdisciplinary in nature. 

Possible fields of action 

(1) Analysis of perception of environment in different regions and cultures, to seek the major cultural de- 
terminants affecting environmental perception in various societies. This analysis should include different 
kinds of cultures, and might be approached, for example, through studies of: 

(a) perceptions of environmental hazards; 

(b) perceptions of visual or acoustic surroundings; 

(c) perceptions of landscape, in both its aesthetic and historic aspects, and in terms of its past or pro- 
posed remodelling by man. 

(2) Cross-cultural studies of environmental preferences. 

(3) Studies to establish socio-cultural and physical indices of environmental quality, with tests of their 
predictive effectiveness. 



VI. INFRASTRUCTURE AND LOGISTICS 



1. The Council considered that the research 
projects under the Programme would require the 
utilization of some kind of network of research fa- 
cilities in areas representative of the significant 
subdivisions of the biosphere. It felt that these fa- 
cilities would correspond to various levels of com- 
plexity and sophistication. Such facilities include 
what might be called research points . where simple 
measurements and observations could be made, 
research stations , where cex'tain aspects of pro- 
grammes of research could be implemented, re- 
s^earch centres , where there are significant per- 
sonnel and equipment resources available, etc. 

2. In order to ensure the proper implementa- 
tion of most scientific projects under the Pro- 
gramme, it wpbe necessary for each Member State 
participating in these projects to designate - or when 
necessary to establish - the research facilities re- 
qnired. Since many countries have already a variety 
of research centres, stations and organizations, it 
is not foreseen that there will be a need to establish 
many new facilities. It appears necessary, how- 
ever, that the research capabilities of these existing 
institutions be brought to the proper level to enable 
them to participate effectively in the projects of 
mterest to the country concerned. Since the major- 
ity of projects under the Programme are intended 
to be problem-oriented, the establishment or rein- 
forcement of research facilities will be primarily 
directed towards the actual needs of participating 
countries. 

3. The Council recognized that the nature of 
research and laboratory facilities available, or re- 
quired, at any particular study site will depend, in 
part, on its accessibility. Inremote areas, a self- 
contained field station may be needed to provide 
accommodation and laboratory facilities for re- 
search that needs to be done onsite. In many coun- 
tries, though^ a large number of field projects may 
be undertaken by personnel who are continuously 
headquartered at their permanent university de- 
partment or research establishment. These per- 
sonnel may be conducting research in a variety of 
ecosystems not directly adjoined by a field station. 
Transport facilities are particularly important in 
this case. 

4. The Council stressed that co-operation be- 
tween research stations and centres on problems 



of common interest would be an important aspect 
of MAB. It recommended that, in order to stimu- 
late such co-operation and to have a clearer pic- 
ture of existing research facilities, particularly 
in developing countries, the Secretariat should in- 
vite Member States to complete a questionnaire on 
research centres and main stations in their own 
countries that were likely to play a significant r51e 
in MAB projects. It was recognized that such in- 
formation was already available in some developed 
countries, and that in all countries the decisionas 
to whether a particular centre or station would take 
part in MAB projects rested entirely with the coun- 
try concerned. It was felt desirable, however, to 
conduct this survey as a useful tool for wo rid -wide 
appreciation of the possibilities of implementation 
of MAB projects. It was also considered that the 
survey could show areas where new research fa- 
cilities might usefully be developed or established* 
In the undertaking of this survey, full use should 
be made of previous related compilations. 

The CouncUalso felt that National Committees 
should, at an early stage, be invited to provide a 
synopsis of the plan of work being undertaken by 
each national project and a description of the site 
or area or problem being studied. In addition to 
a minimum site description, each National Com- 
mittee might be asked to provide a description of 
existing experimental facUities and a listing of 
personnel and pertinent research papers. 

5. The Council stressed that research could 
be conducted not only through the physical facili- 
ties such as those mentioned above, but also 
through other arrangements at the national level, 
such as committees, research units, workshops, 
expeditions, etc. 

6. The Council reiterated that any effective 
study of international dimension on the structure, 
functioning and conservation of the biosphere and 
its component parts must necessarily be based on 
a set of comparable observations of various bio- 
logical, physical and chemical, but also social and 
epidemiological, variables. This consideration 
implies, on the one hand, the organization in co- 
herent networks of research points, stations or 
centres for specific projects, and, on the other 
hand, the development of comparable methods of 
measurement and observation. 
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7. In this regard, the Council recommended 
that comparability of results of research from all 
projects be ensured at the earliest possible stage. 

It felt that, in many instances, the experience al- 
ready acquired under IBP should be used. It rec- 
ommended that the Secretariat study this matter 
in co-operation with IBP and other appropriate or- 
ganizations as soon as possible, and that the re- 
sults of these studies be brought to the attention of 
National Committees and working groups and ex- 
pert panels appointed for the formulation of detailed 
guidelines for projects under the Programme. 

8. The Council felt that, as the Programme 
is implemented, it may be desirable in certain re- 
gions to develop or expand programme structures 
and facilities which would serve the needs of sev- 
eral countries in the region. Thus, for example, 
procedures for the processing and analysis of cer- 
tain samples may be developed on a regional basis, 
especially where expensive equipment is required, 
where there are economies possible from large- 
scale operation or automation, or where uniformity 
and consistency call for it. In any region, there 
may be a number of laboratories with excellent 
capabilities which are not fully used. Arrangements 
may progressively be made to use such facilities 
for routine determinations for the whole region, 
wherever such procedure would be advantageous. 
Other programme services which might be devel- 
oped on a regional or problem, or where appropri- 
ate global, basis, include arrangements for data 
storage and analysis, mapping, micro-nutrient 
analysis and taxonomic identification and verifica- 
tion. No definite recommendation can however be 
made at this early stage of the Programme. The 
Council felt, nevertheless, that the Unesco Field 
Science Offices had a special and immediate r6Ie 
to play in the promotion of regional and sub -regional 
activities. It also considered that co-operation 
should be developed with appropriate intergovern- 
mental regional organizations interested in the 
Programme. 

9. In many instances, research points, re- 
search stations or research centres are intrinsi- 
cally connected with the particular environment in 
which they are located. These areas and sites will 
be of special value for research on the structure 
and functioning of the various ecological systems 
that comprise the biosphere. It would be desirable 
in particular that a number of research stations 
and research centres in various countries and con- 
tinents dealing with problems of these particular 
systems be connected through the network arrange- 
ments. Such links will progressively be developed 
in the process of project implementation. 

10. The Council also stressed the particular 
rble of "biosphere reserves" as basic logistic re- 
sources for research where experiments can be 
repeated in tlie same places over periods of time, 
as areas for education and training, and as essen- 
tial components for the study of many projects un- 
der the Programme. For this reason, as well as 



for the rt>le which such reserves can play in the 
conservation of genetic material of wild plant and 
animal species, the Council recommended that 
each participating country designate "biosphere 
reserves" containing representative areas of each 
of the major or otherwise relevant ecosystems 
within the nation's boundaries. It further recom- 
mended that the Secretariat, in co-operation with 
lUCN, proceed with a study of general criteria for 
the establishment of such reserves. 

11. The Council considered that, for conser- 
vation of various taxa and populations, the use of 
all modern techniques of gene resource storage 
and registry, including gene banks, should be en- 
couraged. It invited the Secretariat to co-operate 
with FAO and lUCN m this respect. The Council 
felt at the same time that every encouragement 
should be given to the establishment and proper 
maintenance of botanical gardens. It further rec- 
ommended that international assistance be provided 
for the preparation and publication of regional floras 
and faunas such as the Flora Neotropic a. 

12. The Council considered that it would be 
premature at this stage to recommend a world- 
wide effort within the MAB Programme for moni- 
toring changes in terrestrial and fresh water en- 
vironments, particularly since the needs and 
methodology for such permanent long-term obser- 
vations had not yet been fully defined, and since 
the United Nations Conference in Stockholm would 
consider the general problem of environmental 
monitorLig. If felt, however, that the networks 
of MAB research points, stations and centres 
which will be undertaking measurements and re- 
search on the functioning and carrying capacity of 
terrestrial and fresh water ecosystems, may in 
future years play a rWe in global or regional mon- 
itoring systems. 

13. The Council considered the fundamental 
rble of National Committees for the Programme. 

It recalled that the Programme is an international 
undertaking of scientific co-operation among Mem- 
ber States. The execution of the Programme is 
therefore primarily the responsibility of these 
Member States, while the international organiza- 
tions concerned will provide the necessary stimu- 
lation and assistance required for such an under- 
taking. In order to ensure maximum national 
participation in the international programme, to 
define and implement this national participation, 
and to ensure liaison at the international level, 
every Member State requires a permanent and fully 
qualified organization. 

14. The Council recommended that, as in 
the case of previous international scientific pro- 
grammes , there should be in each country a National 
Committee for the Man and Biosphere Programme, 
to perform these functions. Although the estab- 
lishment of such National Committees is a matter 
related to the internal organization of each coun- 
try, some general principles maj' be suggested in 
this respect. It would appear most desirable, for 




instance, that they be truly interdisciplinary with 
an interest in the major components of the Pro- 
gramme, that they be utilized to ensure the parti- 
cipation of the country in the Programme, and that 
they include both representatives of universities 
and research organizations on the one hand and 
representatives from technical government depart- 
ments concerned on the other hand. Participation 
of representatives from agriculture, health and 
meteorology departments would in particular facili- 
tate co-ordination at the national as well as the in- 
ternational level with such agencies as PAO, WHO 
and WMO. It will also be necessary to establish 
adequate liaison with existing National Committees 
for other international scientific programmes, 
such as those for the International Hydrological 
Decade or the International Biological Programme , 
which provide already an organized network of 
scientists concerned with the environment in many 
countries. 

National Committee s will formulate and recom - 
mend to their governments the precise content of 
their national programme, in the light of national 
priorities, practical possibilities and international 
requirements. The success of the international 
Programme will be greatly dependent on the effi- 
ciency, authority, composition and competence of 
National Committees. It is recommended that such 
committees be established as soon as possible 
by those Member States that have not already 
done so. 

15. The Council considered that, inanumber 
of cases. National Committees may wish toreceive 
detailed comments and recommendations on the 
placing and organization of their national partici- 
pation in projects under the Programme. The 
Council considered that MAB is a Programme which 
deals with the biosphere as the habitat of the human 
species as a whole and that its comprehensiveness 
on a global scale is a prerequisite for the fulfilment 
of its objectives. It felt in this respect that a num- 
ber of countries may need international assistance 
in the building up of their scientific and organiza- 
tional machinery necessary for their participation 



in the MAB Programme. It recommended, there- 
fore, that such assistance be offered through bi- 
lateral or multilateral channels for the successful 
implementation of MAB projects. It also suggested 
the development of "pairing" relations between re- 
search organizations and National Committees as 
a means of assisting developing countries in their 
participation in the Programme. 

The Council further recommended that the 
Secretariat of MAB be reinforced so as to be able 
to provide assistance to the National Committees 
in the elaboration of their programmes and in pro- 
moting contacts between National Comm it tees. The 
organization of missions by experienced visiting 
specialists should also be arranged by the Secre- 
tariat, or otherwise. 

16. The Council expressed the strong wish that 
assistance would be made available to support 

certain research and training activities related to 
the Programme, either on a national or regional 
basis, and that the institutions required for such 
research and training would receive full considera- 
tion at the same time. The Council invited the 
National Committees and participating Member 
States to give appropriate attention to this matter 
when formulating their requests for UNDP assis- 
tance. The Council also drew attention to the pos- 
sibilities offered by other sources, including the 
United Nations Population Fund, for assistance 
to certain projects. 

17. The Council invited Member States taking 
part in the United Nations Conference on the Human 
Environment to give proper consideration on the 
occasion of this Conference to the allocation of 
adequate international funds for environmental 
studies and training and particularly to projects 
related to the MAB Programme. 

The Council invited the Director-General of 
Unesco to draw the full attention of the Stockholm 
Conference to the MAB Programme, as wellasto 
other environmental activities of Unesco, to indi- 
cate the potentialities offered by the framework of 
the MAB Programme, and to underline the need 
for all countries to take full part in it. 







VII. EDUCATION. TRAINING AND EXCIiANGE OF INFORMATION 



1. The Council considei'ed that the Programme, 
to be fully effective, must be sufficiently supported 
through activities which will include formal training 
at different levels, as well as general educational 
measures, including the dissemination of relevant 
information to the general as well as the specialized 
public. The Council recognized that environmental 
education in general was a very broad subject which 
went much beyond the scope of the Programme it- 
self and which would have to be handled by Unesco 
and other international organizations concerned 
through various means and channels. It felt how- 
ever that, in view of the expanding scope and nature 
of the training and information activities in this field, 
the Council should establish the necessary organs to 
study these activities in relation to the Programme. 

2. In order to assist the implementation of the 
above-mentioned activities at the national level, and 
to facilitate liaison between the different disciplines 
and professions concerned, the Council felt that Na- 
tional Committees for the MAB Programme might 
find it desirable to create sub-committees for edu- 
cation. Whenever feasible, these sub- committees 
should co-operate on a regional basis and might 
even be constituted on that basis. 

3. The Council felt, furthermore, that a num- 
ber of seminars and symposia might be promoted 
for the exchange of information among Member 
States on ongoing national experiments or actual 
breakthroughs in the field of interdisciplinary en- 
vironmental education at all levels. 

4. The Council considered that effective en- 
vironmental education programmes must be based 
on the general world- wide needs in this field, as 
well as on the motivations and requirements in the 
different regions and countries concerned. Since 
there is a wide variation between countries, a series 
of regional surveys should be carried out, including 
consideration of curricula, evaluation of present fa- 
cilities and provisions of the assistance necessary 
for the introduction of relevant ecological compo- 
nents into the present education programmes. The 
data gathered should be fully used to allow the wid- 
est possible comparison, periodic re-evaluation of 
trends and the periodic projections required for bet- 
ter planning. The Council recommended that a sym- 
posium on methodology of environmental education 
and on interdisciplinary approaches in education be 



organized in 1973, making use of the inquiries and 
studies being made by various departments of Unesco. 

5. The basic aim of the education and training 
activities related to MAB will not only be to train 
the specialists needed for the implementation of the 
Programme. Atthesame time, it will be necessary 
to promote and stimulate interdisciplinary educa- 
tional activities in ecology and the environmental 
andsocial sciences, at university level, in teacher's 
colleges, in primary and secondary schools, as well 
as in out- of- school education for youth and adults. 
Curricula for all levels of education also need to be 
revised, using ’’man and the environment'* as the 
central theme. Environmental education should in- 
volve the appropriate integration of subject matter 
from the social and natural sciences into a unified 
curriculum, developed often within a new academic 
structure. In this context it was thought that the 
training of *'generalists** in ecology would be of 
particular importance. 

6. Certain education and training activities 
should concentrate on the education of non- specialists, 
both young and adult. The preparation of illustrated 
books for young children, which would stress man's 
harmony with, and responsibility for nature, should 
be encouraged. For the young, still at the level of 
the secondary school, it is recommended that gov- 
ernments consider the possibility of introducing in- 
to the curricula those scientific disciplines funda- 
mental for understanding the natural environment 
and the principles of its rational management. 
Furthermore, in many countries it seems equally 
necessary to develop specialized forms of educa- 
tion for adults on the natural environment and its 
rational utilization. The special forms of suchac- 
tivities should take into account the ecological and 
social characteristics of a given country. Here ad- 
vice and guidance may be proposed by the National 
Committee for MAB. Unesco should assist in these 
activities by providing necessary basic materials, 
such as the results of inquiries, educational mate- 
rials and teaching aids. The Council also felt that 
the preparation of a fundamental sourcebook on the 
biosphere should be promoted by Unesco. 

7. The Council recommended that specialized 
training for ecological research, including ecosys- 
tem studies as a basis for management, systems 
analysis, remote sensing, taxonomy and mapping 
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of ecosystems, receive special attention. The lack 
of specialists in these fields appears to be, and is 
likely to remain, one of the major obstacles to the 
development of the type of research activities which 
wll constitute the core of the long-term Programme. 
The handbooks prepared under IBP will provide use- 
ful material for post-graduate studies. At the uni- 
versity level, both graduate and post-graduate, a 
major effort should be made to promote ecology and 
ecological thinking through the formulation and adap- 
tation of the necessary teaching programmes cover- 
ing the different disciplines involved and suited to 
the needs of the country. Particular stress should 
be placed on field trainingand the use of case studies. 

8. Existing training centres and courses for 
post-graduate students inecology, as wellas courses 
in the integrated study and rational management of 
natural resources established withUnesco's support 
should be further developed. Efforts should be made’ 
by governments and Unesco to organize new train- 
ing courses within the framework of MAB. These 
would include a field work component and would take 
place preferably in developing countries. 

9. Facilities for exchange of students between 
universities and training centres should be expanded 
through the provision of scholarships and fellowships, 
making use of the MAB machinery. 

10. Special environmental teaching programmes 
and courses for engineers, architects, agricultural- 
ists, foresters and other specialists, shouldbe pro- 
moted. Particular attention should also be given to 
the introduction of ecology in the training of potential 
decision-makers such as economists, lawyers and 
administrators. Finally, efforts should be made to 
stimulate a proper concern of environmental prob- 
lems and values in those presently responsible for 
policy and decision making. 

11. The establishment of training centres and 
organization of special courses for field assistants 
and other technicians should be encouraged. The 
Council stressed in this connexion the lack of differ- 
ent types of technicians for supporting the recom- 
mended research projects in many countries. 

12. A series of symposia focused on the natu- 
ral and social sciences content of the Programme 
should be organized at an appropriate stage, so as 
to contribute to the development of knowledge, to 
promote the most acUve exchange of information, 
and to facilitate the continuous review of research 
directions and objectives. 

13. The developmentand if necessarycreation, 
at the highest attainable level, of multidisciplinary 
training and research centres in general environmen- 
tal ecology should be promoted through the MAB 
machinery in various geographical regions. These 



centres should be promoted at local, national or 
multinational levels, with a view to the training of 
potential leaders in this field. Governments may 
apply to UNDP for financing such projects. 

„ « the general education of the public 

ser e the biosphere, a 

where appropriate, by National Committees. These 
activities might include the preparation and production 
of relevant audio-visual materials indifferent lan- 



guages, the strengthening - or creation if necessary - 
ofnational massmedia centres, and the promotion of 
other pertinent activities (including objective radio 
and television programmes) which would lead to 
a public awareness of the need to actively partis 
cipate in environmental matters. In this connexion, 
great care should be taken to ensure that informa- 
tion disseminated be based on sound scientific data. 
Assistance shouldbe given to museums, national 
parks, botanical gardens and other relevant institu- 
tions in the adoption of more dynamic policies and 
programmes in the field of environmental education 
and informo-ion. Unesco could facilitate the com- 
munication anddisseminationof objectives and well- 
documented information relevant to the MAB Pro- 
gramme. 

15. Recognizing the present activities of youth 
for the improvement of environmental quality, co- 
operative programmes couldbe developed through 
MAB National Committees by providing arrange- 
ments through which students, young specialists, 

educators and youth leaders can participate in dif- 
ferent environmental and conservation activities. 
These may be linked with research and operational 
projects, particularly in those field operations that 
would greatly benefit from the support of junior as- 
sistants and technical personnel. These activities 
may be complemented by training programmes for 
youth leaders and the publication of supporting ma- 
terials* as well as the publication of research find- 
ings and the dissemination of information by all ap- 
propriate mass media. 

Unesco should maintain and expand its activi- 
ties, particularly in the Social Sciences area, with 
respect to the assistance provided upon request to 
Member States, and possibly to international orga- 
nizations, for the interdisciplinary environmental 
trainingand ecological research necessary for eval- 
uation of probable impact of development projects 
on the environment. The need for this kind of focus 
IS particularly important in the training of develop- 
ment planners. This should be considered as an 
important adjunct to the successful implementation 
of the MAB Programme. 



Vm. ORGANIZATION OF WORK AND SUBSIDIARY BODIES OF THE COUNCIL 



1. The Council reviewed the general frame- 
work for the organization and implementation of 
the Programme at the international leveL as it 
follows from its statutes and from the need for co- 
operation with other international agencies. 

2. The Council felt that it would be premature 
to establish formal working groups at this stage. 
It was considered that this could not usefully be 
done until Member States had studied the recom- 
mendations of the first session of the Council and 
had defined the nature and extent of their partici- 
pation in the Programme. 

3* The Council considered, however, that 
there was need to convene, before the second ses- 
sion of the Council, a number of panels of experts, 
consisting of highly qualified specialists. These 
panels would, particularly, elaborate the scienti- 
fic content of the projects recommended under the 
Programme, and consider the methodologies and 
plans of studies that might be recommended to Na- 
tional Committees for the implementation of these 
projects. This work would be undertaken in con- 
sultation with the relevant intergovernmental and 
non-governmental organizations concerned, and 
would take due account of the views expressed by 
Member States. 

Another panel of experts should be convened 
to study the rble of the systems and modelling ap- 
proach in providing a conceptual framework and a 
means for integration of projects, forecasting of 
change and optimization of management. 

A special panel of experts would study the na- 
ture and content of educational and training activi- 
ties that should be promoted under the Programme. 

The Council considered that decisions on the 
choice and number of panels of experts, aswellas 
the order in which they should be convened, should 
be taken by the Bureau as early as possible. In 
making these decisions, the Bureau shouldtake in- 
to account the urgency of the problem, the views 



and interests of Member States, as expressed in 
their comments on document 16 C/78 and in the 
discussions and decisions of the Council at its first 
session. 

4. The Council also decided that an ad hoc 
working group should be convened late in 1972. 
This ad hoc group will include the members of the 
Bureau and the chairmen or representatives of the 
panels of experts mentioned above, as well as 
representatives of co-operating international or- 
ganizations and other specialists that the Bureau 
might wish to invite. This ad hoc working group 
should formulate and co-ordinate proposals for 
the future work of the Programme, and should 
make recommendations on the number and terms 
of reference of working groups to the second ses- 
sion of the Council. These recommendations 
should take into account the conclusions of the 
panels of experts and the repliesof Member States 
to the request from the Secretariat for their views 
on the report of the first session of the Council 
and intentions for participation in the projects 
recommended therein* 

5* The Council recommended that its Bureau 
should meet as early as possible after the United 
Nations Conference on the Hiiman Environment, in 
order to consider the implications for MAB of the 
decision taken there and to review the progress of 
work of the Secretariat. The Council further rec- 
ommended that the Bureau should meet late in 
1972 after the seventeenth session of the Unesco 
General Conference , in conjunction with the meeting 
of the ad hoc working group mentioned above. 
This meeting of the Bureau would also consider 
the organization of the second session of the 
Council. 

6. Finally, the Council recommended that, in 
the interest of uniformity and to facilitate commu- 
nications, the Programme be designated as "MAB” 
in the different languages* 
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IX. CONSULTATION AND CO-OPERATION WITH INTERNATIONAL 
GOVERNMENTAL AND NON-GOVERNMENTAL ORGANIZATIONS 



1. The Council heard statements from the 
representatives of the United Nations Organiza- 
tion which take part in its work. A brief summary 
of these statements is given below. 

2. United Nations 

The representative of the United Nations expressed 
satisfaction that the spirit and substance of the pro- 
jects which had been adopted by the Council were 
closely linked with many of the problems to be dis- 
cussed in the broader framework of the United Na- 
tions Conference on the Human Environment. This 
showed, in the first place, a positive convergence 
of opinions on the approaches to be taken when deal- 
ing with the problems of the human environment* 
At the same time, and while it would be premature 
to forecast the outcome of the Conference, it seemed 
improbable that the Conference wouTd recommend 
the creation of any new large United Nations agen- 
cies on aspects of the human environment. Rather, 
it seemed clear that most of the measures to be 
adopted in Stockholm would be carried out by exist- 
ing UnitedNations agencies, working in co-operation 
with the competent governmental and non-govern- 
mental organizations. He therefore welcomedthe 
activities that had been proposed by the Council 
for the Man and the Biosphere Programme as pro- 
viding one of the potential means by which certain 
recommendations of the UnitedNations Conference 
might be channelled and implemented* 

3. FAQ 

The representative of FAO reported that document 
16 C/78 had been closely reviewed within FAO* 
He stated that FAO is not only interested in the pro- 
gramme, but is already deeply involved in several 
areas of it which lie within its own competence* 

In noting that, from its inception, the Man 
and the Biosphere Programme had foreseen con- 
tribution and participation from other United Na- 
tions agencies and that in particular Unesco had 
expressed the wish to rely on FAO's contribution 
for the execution of some of the sub- programmes 
of Man and the Biosphere, he felt that there was 
a need to clarify further the ways and means by 
which the governing bodies of Unesco and FAO 



could jointly agree on the organizational and bud- 
getary implications of such an operation. 

He indicated that FAO foresees that the pri- 
orities and recommendations drawn up at the 
Stockholm Conference will lead United Nations 
agencies to reconsider large sections of their pro- 
grammes. He noted that if Man and the Biosphere 
were to become a programme of common interest 
to several United Nations agencies, joint budget- 
ing and joint operation may be required and this 
would have to be reflected in the Man and the Bio- 
sphere Programme organizational structure, in 
the elaboration of its sub- programmes and in its 
formal links with interested organizations. 

It was understood, however, that Unesco and 
its governing bodies wanted to start implementa- 
tion of some of the Man and the Biosphere sub- 
programmes as soon as possible. Since some of 
these may involve FAO»s participation, he felt 
that both agencies could explore, for the time be- 
ing on an ad-hoc basis, the possibility of arriving 
at some arrangements for initiating such sub- 
programmes. This would not raise major difficul- 
ties in these instances in which Man and the Bio- 
sphere sub- programmes relate to specific FAO 
proposals for its 1972-1973 Regular programme, 
as for example in the field of forestry. In the case 
of estuaries and coastal areas, it was necessary 
to take into account the LEPOR and FAO’s collab- 
oration with and support to IOC. In the case of 
fresh Waters, FAO could foresee prospects for 
collaboration within the framework of Man and the 
Biosphere* 

He drew attention to FAO's interests in the 
field of agricultural research and mentioned the 
Consultative Group in International Agricultural 
Research (sponsored jointly by the FAO, IBRD 
and UNDP), which is to play a major r61e in the 
implementation of agricultural research pro- 
grammes, particularly those of the developing 
countries. Finally, he stated that FAO wouldlike 
to co-operate and collaborate in Unesco *s Man and 
the Biosphere Programme, as far is as possible 
and is permitted by its resource commitments. 

4. WHO 

The representative of WHO recalled the positive 
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approach and keen interest of his Organization in 
the planning of Man and the Biosphere and its readi- 
ness to help in its implementation. He stressed 
that the interest of WHO was to exploit as much as 
possible the results of Man and the Biosphere foi' 
improving its long- term programme in environ- 
mental health. He expressed the hope that the new 
ecological knowledge that would be forthcoming un- 
der Man and the Biosphere would help to provide 
a more solid basis for WHO's major public health 
projects in various parts of the world. Hestressed 
that WHO was eager to promote co-ordination of 
the multidisciplinary Man and the Biosphere pro- 
jects, both at the national and intemationallevels. 
At the national level this could be achieved through 
the input of medical expertise into Man and tlie 
Biosphere national committees. At the international 
level this would imply the development of proce- 
dures for inter-agency consultation and co- 
operation, possibly through an inter-agency ad- 
visory group attached to the Man and the Biosphere 
Co-ordinating Council or, preferably, through the 
establishment of a small ACC functional group for 
the Man and the Biosphere Programme. 

He particularly emphasized the importance of 
the long-term effects of different concentrations 
of en vironmental pollutants and of different levels 
of environmental change on man's health and well- 
being, for which WHO had professional responsib- 
bility, but where Man and the Biosphere could 
play a useful r61e. He also stressed the interest 
of geographical studies of human genetics and re- 
production. 

5. WMO 

The representative of WMO noted that weather and 
climate were common elements in the scientific 
approach to several of the projects outlined in the 
Man and the Biosphere Programme. He felt it im- 
portant that experts in meteorology and climatology 
were attached to these projects at the national level , 
in order to ensure the use of appropriate methods. 
He commented that WMO could be helpful in open- 
ing the appropriate channels to obtain this expertise 
at the national level, 

also drew attention to the work ofthe inter- 
agency (FAO/UNESCO/WMO/UNDP) co-ordinating 
group which had for several years been promoting 
studies on agricultural biometeorology at the na- 
tional and regional levels. He hoped that this group 
might be asked to ensure thatagrobiometeorological 
approaches are sufficiently taken into consideration 
in the relevant Man and the Biosphere projects, 
and to propose specific studies and surveys on this 
subject which would support the Man and the Bio- 
sphere Programme. 

6. The Council was pleased to be informed 
of the co-operative approach of the United Nations 
organizations concerned to the Man and the Bio- 
sphere Programme, and welcomed the various of- 
fers they made to participate actively in its further 



formulation and in its implementation. It stressed 
tlie need for flexible inter-agency arrangements 
which would not only avoid any possible duplication 
of efforts, but ensure progressively a more active 
participation of the United Nations agencies in the 
programme. It welcomed in this connexion the 
consultation s which had already taken place and 
were contemplated in the near future. 

7. The Council also heard statements from 
the representatives of the international non -govern- 
mental organizations which take part in its work. 

A brief summary of these statements is given below: 

8, ICSU 

The Chairman of the Scientific Committee on Prob- 
lems of the Environment (SCOPE) recalled the de- 
sirability underlined by the Assistant Director- 
General for Science for close liaison between Man 
and the Biosphere and SCOPE, and reaffirmed the 
desire of SCOPE to establish such a liaison. He 
indicated that SCOPE could receive commissions 
from Man and the Biosphere for the development 
of advice in relation to certain Man and the Bio- 
sphere projects, and that Mnn and the Biosphere 
might also wish to indicate complementary fields 
of research which SCOPE could undertake. At the 
same time, SCOPE had in mind the initiation of 
its own programme and the development of re- 
search in which it can have a direct and continu- 
interest. 

The Secretary-General of ICSU stated that the 
officers of ICSU had accepted the idea of a joint 
Unesco- ICSU Committee for Man and the Biosphere, 
and would be making proposals concerning the ICSU 
membership of this committee to Unesco. In com- 
menting that ICSU would always be willing to advise 
the Council within its fields of competence, he drew 
attention to some of the work of ICSU undertaken 
within the framework of SCIBP, SCOPE, SCORor 
SCAR, which related directly to the research pro- 
posals made for Man and the Biosphere and which 
might prove valuable in the implementation of the 
programme. Finally, he reported that ICSU would 
be willing to assist in co-ordinating its relevant 
programmes with those of Man and the Biosphere, 
so as to avoid unnecessary duplication, and to pro- 
vide the maximum support from the world scien- 
tific community in order to help ensure the success 
of the Man and the Biosphere Programme. 

9. lUCN 

The repre sentative of lUCN reported that document 
16 C/78 had been widely circulated among lUCN 
specialists, who showed considerable support for 
the programme. He expressed satisfaction with 
the projects that had been defined by the Council, 
and which were in full agreement with the basic 
aims of lUCN, He commented that many ongoing 
and planned activities of lUCN appeared to of 
direct significance and importance to certain Man 
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and the Biospliere projects. He noted that the im- 
plementation of some of these lUCN activities de- 
pended on the availability of funds, and hoped that 
some of these might flow through Unesco in relation 
to the Man and the Biosphere Programme. Finally, 
he stated that lUCN would be happy to participate in 
the panels and working groups established under the 
Programme, and suggested that procedures for liai- 
son between Unesco and lUCNonthe Man and the Bio- 
sphere Programme should be further developed. 

10. The Council was pleased to be informed 
of the willingness of these organizations to co- 
operate fully in the programme and to give it 



appropriate scientific advice. It welcomed the pro- 
posed establishment of a Unesco-ICSU liaison com- 
mittee for Man and the Biosphere, as well as the 
development of liaison arrangements for Man and 
the Biosphere between Unesco and lUCN. 

11. The Council accepted the proposal that, 
in planning and organizing the Man and the Biosphere 
Programme, it endeavours to make appropriate 
and widest use of the capabilities of intergovern- 
mental and non- governmental organizations engaged 
in, or planning, activities directly related to the 
objectives and content of the Man and the Biosphere 
Programme. 
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ANNEX I 



INAUGURAL MESSAGE OF MR. RENE MAHEU 
DIRECTOR-GENERAL OF UNESCO* 



Your Excellencies, 

Ladies and Gentlemen, 

It gives me particular pleasure to welcome the dis- 
tinguished delegates who are about to take pai*t here 
in the work of the first session of the International 
Co-ordinating Council of the Programme on Man 
and the Biosphere. 

It was the General Conference of Unesco, at 
its sixteenth session, which decided, by adopting 
resolution 2. 313, to launch this Programme and to 
establish your Council. 

As you know, this important decision, taken 
unanimously, was not in any way a hasty sign of a 
sudden awakening to the problems of the human en- 
vironment, of the sort which has become so com- 
mon today. It was, on the contrary, the fruit of a 
long evolution going back to the very beginnings of 
Unesco. Now that we are celebrating the Organi- 
zation's 25th anniversary, we can scarcely fail to 
remember that, under the perspicacious guidance 
of its first Director-General, Julian Huxley, the 
scientific study of natural resources and their con- 
servation was, from the outset, included in its pro- 
gramme. Nor can we fail to mention the fact that 
it was under Unesco's auspices that the International 
Union for Conservation of Nature and Natural Re- 
sources was founded in 1948 at Fontainebleau. 
Twenty years later, in 1968, together with the 
United Nations, the Food and Agriculture Organi- 
zation, the World Health Organization, and in co- 
operation with i-he International Biological Pro- 
gramme of the International Council of Scientific 
Unions and the International Union for Conserva- 
tion of Nature, Unesco convened in Paris an Inter- 
governmental Conference of experts on the scien- 
tific basis for rational use and conservation of the 
resources of the biosphere. Out of this Conference, 
after many studies and consultations, came the 
Programme on whose broad outlines you are now 
called upon to decide. Between these two dates, 
1948 to 1968, Unesco was constantly preparing and 
carrying out programmes bearing on the same es- 
sential themes. In the Major Project on Scientific 
Research on Arid Lands, in the work co-ordinated 
under the International Hydrological Decade or the 
Intergovernmental Oceanographic Commission, and 
again in the very recent International Geological 



Correlation Programme, we find everythere the de- 
sire to direct international scientific co-operation 
towards the achievement of abetter knowledge, and 
hence, a more enlightened use of the natural re- 
sources on which the survival of mankind depends. 

Tlie Programme on Man and the Biosphere is 
thus the product of efforts and concerns which have 
constantly engaged Unesco. It is true, however, 
that this Programme includes and introduces a 
new dimension, in the sense that it is man himself, 
considered in his relationship to the natural en- 
vironment, who is, in fact, the central subject of 
study. 

It is obvious that, with such a subject, the 
Programme might easily tend to be more ambitious 
than the means we can hope to command for car- 
rying it out would warrant. It must therefore be 
strictly delimited from the outset, with due regard 
for the framework approved by the General Con- 
ference. This, in my opinion, is your chief task. 
As you know, the General Conference decided that 
the Programme should focus ”on the general study 
of the structure and functioning of the biosphere 
and its ecological regions, on the systematic ob- 
servation of the changes brought about by man in 
the biosphere and its resources, on the study of 
the overall effects of these changes upon the human 
species itself, and on the education and informa- 
tion to be provided on these subjects*’. In the light 
of the observations received from Member States, 
you are now required to lay down the main lines 
to be followed in this Programme. 

In so doing, you will be able to take as your 
starting point document 16 C/78, to which the Gen- 
eral Conference itself referred in considering the 
question. This document was drawn up after ex- 
tensive consultation both with scientists and with 
the governments and international organizations 
concerned. It was the product of a great effort 
at consolidation but still contained a large number 
of widely varying proposals. It was for that rea- 
son that the General Conference wished priorities 
to be established and a selection to be made from 
among the research themes suggested. 

For this purpose, I had fresh consultations 
with Member States, the results of which are now 
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before you, together with suggestions from the 
competent international scientific organizations* 
In addition, nearly forty National Committees have 
already been set up in pursuance of the relevant 
resolution of the General Conference; and in many 
countries, these bodies or ad hoc committees es- 
tablished by the National Commissions for Unesco, 
have studied the content of the Programme in de- 
tail in order to determine its essential components. 
Complete agreement in the opinions expressed could 
obviously not be expected, but a general trend seems 
to be apparent whicli I should like to try to outline 
briefly , 

In tlie main. Member States and organizations 
alike seem to view the Programme as a means of 
mobUizing the energies of the international scien- 
tific community for the purpose of defining funda- 
mental ecological principles for the more rational 
use and better conservation of the resources of the 
biosphere, for improving the general relationship 
between man and his environment, and, lastly, for 
foreseeing the consequences of his present actions 
for the world tomorrow. Confronted with what has 
been called the environment crisis, which is at 
bottom, primarily a crisis of civilization, countries 
seem to want objective studies to be carried out 
that wUl make it possible on the one hand, to form 
an accurate idea of the situation throughout the 
world, in all its geographical complexity and, on 
the other, to discover how mankind can derive the 
utmost possible advantage from that situation with- 
out jeopardizing its own future. 

Even once this is established, I realize that it 
will probably not be easy for you to define with all 
the accuracy desired what the Programme in its 
initial phase should comprise. You will have to 
show great wisdom in deciding which research pro- 
jects should have priority, and courage in rejecting 
others which may be dear to some of you. I should 
therefore like to draw your attention to a few con- 
siderations which may, I think, be of assistance to 
you in your difficult task. 

In the first place - and I must stress this point - 
Unesc o is not the only organization dealing with the 
questions concerning man and the biosphere. It 
must be careful, in particular, not to engage inac- 
tivities that could be carried out more efficiently 
by other agencies. On the other hand, Unesco knows 
that it can count on the co-operation of the other 
United Nations agencies interested as well as of the 
competent international scientific organizations. 

Secondly, the programme that you are going 
to define cannot embrace all the activities that 
Unesco is called upon to conduct as far as the en- 
vironment is concerned, principally because some 
of these activities come under already existing in- 
tergovernmental programmes, as for instance in 
hydrology and oceanography, with which the neces- 
sary co-ordination simply has to be secured. 

Lastly , as this is a venture in international 
co-operation for which certain machinery is being 
provided , the programme components to be selected 



should be particularly suitable for this machinery 
to handle. There are limits to what can be ex- 
pected of any particular instrument. 

Other criteria may also guide you in making 
your selection. You may, for example, be inter- 
ested in acquainting yourselves with the criteria 
that the A dvisoiy Committee on Natural Resources 
Research laid down for you at its last session, held 
in Canberra in August. You wUl also wish to direct 
your attention to the specialized studies that the 
International Biological Programme has already 
carried out and that it may be well to follow up and 
develop in the context of your intergovernmental 
Programme. 

Wliatever choices you may make, you will cer- 
tainly not want this Programme to be simply a cata- 
logue of activities to be followed slavishly during 
the years ahead, but rather an overall plan - a 
coherent but Rexible and above all realistic plan, 
which will take into account the interests and re- 
sources of the governments and other bodies that 
wiU be called upon to bear the main costs of car- 
rying it out. Lastly, you will, I am sure, see to 
it that it is universal in scope by ensuring that all 
countries, whatever their position and degree of 
development, may take part in its execution* 

Ladies and Gentlemen, 

Your first session is being held at a ciiicial mo- 
ment. On the one hand, the anxiety caused by the 
problems relating to the environment will be given 
definite expression, as far as the general policy 
of the international community is concerned, at the 
United Nations Conference to be held in Stockholm 
in June 1972: it would, Ibelieve, be of the greatest 
value if you were to define here and now a scienti- 
fic programme calculated to gain acceptance in res- 
ponsible quarters so that it would receive at Stock- 
holm the political and economic backing needed for 
carrying it into effect. 

Although your work will bear mainly on the 
content of the Programme, it will also be your task 
to define the methods and structures required for 
its implementation, in co-operation with the other 
international scientific programmes to which by 
the nature of tilings it is linked. On the basis of 
the working documents prepared for you by the 
Secretariat, you will also be called upon to study 
the logistic aspects of the execution of projects 
and the fundamental operations they necessitate. 
Lastly, you will have to decide on the type, terms 
of reference and number of subsidiary organs - 
working groups or panels of experts - towhichyou 
may wish to entrust the technical preparation of 
certain projects or groups of projects. Inthis con- 
nexion, experience shows that it is to the interest 
of a Council such as yours to maintain as far as 
possible its freedom of action and not to burden 
itself with over-complex sub -structures which are 
liable to add to the overhead expenses of the Pro- 
gramme and increase the volume of documents. 
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without contributing to the effective development 
of specific research activities. 

The recommendations that you will adopt at the 
close of your discussions will be communicated to 
Member States, National Committees and all the 
international institutions concerned, whether gov- 
ernmental or non-governmental. You will, of 
course, pay particular attention to wording these 
recommendations precisely. Member States ex- 
pect to receive from you guidelines, even detailed 
directives, on which they can draw in establishing 
their national plans of action and organizing an 



effective co-ordination of the activities proposed 
under the Programme. 

These, Ladies and Gentlemen, are the tasks 
with which the General Conference has entrusted 
you. Aware of their immense significance for 
the well-being, even for the very survival, of 
mankind, you will, I am convinced spare no ef- 
fort to carry them through. It is therefore with 
the utmost sincerity that, on behalf of the Or- 
ganization and on my own behalf, I ask you to ac- 
cept the warmest wishes for the success of 
your work. 
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ANNEX II 



SELECTION FROM WORKING DOCUMENTS 

II. 1 Aspects of the study of ecosystem 
structure and functioning 
II. 2 Ecosystem modelling 
II. 3 Remote sensing 



II. 1 ASPECTS OF THE STUDY OF ECOSYSTEM 
STRUCTURE AND FUNCTIONING 

The following paragraphs, adapted from document 
1 6 C/78 and directed essentially to non-specialists, 
are intended to supplement the information given 
in Chapter IV of the report, entitled Scientific Ap- 
proach of the Programme. They outline, in very 
general terms, certain aspects of the study of the 
structure, functioning and dynamics of ecosystems 
which are implicit in much of the research called 
for in the 13 scientific projects established by the 
Council. 

Analysis of ecosystems 

The potential biological productivity of ecosystems 
depends on the flow of incident radiant energy from 
the sun and on the way in which this energy is trans- 
ferred and transformed within the biosphere; re- 
flected by the surface of the soil and the vegetation, 
converted into chemical energy through photosyn- 
thesis or into sensible or latent heat, stored in 
some converted form in the biomass and the soil 
for various time periods, etc. These transfers 
and transformations of energy, together with other 
environmental factors, determine to a large extent 
the upper limit of production in optimal conditions 
of water and nutrient availability. 

Ecosystem research includes the descrip- 
tion of abiotic variables, the inventory of biotic 
components and studies on the biology and phys- 
iology of selected species. It also involves the 
study of the various states of different types 
of ecosystems, to determine the interrelation- 
ships between structure and functioning and to 
determine the variability and magnitude of rates 
of energy flow and nutrient cycling. Attention 
is also given to the changes in certain para- 
meters of ecosystems over time, to the ways 
in which social interactions affect ecosystem 
processes, to the driving forces that .aake dif- 
ferent ecosystem types operate, and to the re- 
lations between diversity and stability. 

Wherever possible, work is undertaken within 
an overall systems framework and includes the 
development of procedures for accurately predicting 
the consequences of environmental stresses, both 



man -originated and natural, on the performance 
of ecological systems. 

The general approach is to concentrate on in- 
tense study of a few carefully -selected ecosystems, 
thus involving the deployment of co-ordinated, in- 
terdisciplinary research teams to focus integrated 
attacks on precisely defined problems, it is clear 
that we cannot learn all about everything in selected 
ecosystems representative of the major biome 
types, so that priorities and critical assessment 
have to be given to each component in each project 
undertaken. 

Photosynthesis, growth and primary 
productivity 

The capacity of the biosphere to preserve its func- 
tional structure is due primarily to the process of 
photosynthesis. Photo^nthesis is the basis of 
primary production which, in turn, is the starting 
point of all the other biological processes in the 
world. The resulting quantity of plant biomass 
depends on the amount of radiant energy converted 
to chemical energy by photosynthesis and, perhaps 
more important, on the way in which the products 
of photosynthesis are utilized to build up the func- 
tional structure of the plant. This structure is the 
essential factor in determining the quantity of solar 
energy which is intercepted and used for photo- 
synthesis and the quantity used by respiration. 

For this reason, there is an increasing ten- 
dency to combine studies on photosynthesis, res- 
piration and growth in ecological research. This 
is moreover justified from a physiological point 
of view since numerous feed-back mechanisms 
exist between these three processes. There is 
also a growing tendency for closer collaboration 
between specialists working in laboratory condi- 
tions (e.g. those using controlled environment 
growth chambers) and those working in field con- 
ditions (e.g. those using environment controlled 
cuvettes and micro-meteorological techniques). 

In the promotion of simultaneous studies of 
photosynthesis, respiration and growth in relation 
to the various environmental factors prevailing in 
different biomes, the following aspects should be 
stressed: the dynamics of the structure of the 
photosynthetic system; the rate of respiration in 
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the processes of growth and storage; the distribu- 
tion and translocation of photosynthetic products in 
the plant and in relation to its reproduction; the ef- 
fect of the water status of the plant on the function- 
ing of the photosynthetic system. 

Plant -soil -air -water relationship 

The relationship between water, air, soils and 
plants depends on a series of mechanisms which it 
is absolutely necessary to understandif high levels 
of productivity are to be maintained on a long-term 
basis. With this objective in view, the exploitation 
of the biosphere should not only be judged by crop 
yield but also by changes in managed, modified 
ecosystems. In this respect the following are of 
primary importance: water needs and consump- 
tion of plants; influence of root systems on the 
physical and chemical properties of soils, expor- 
tation and storage of mineral elements by plants 
and the return of mineral elements to the soils. 

Any modification of the activities and habitats 
of soil reducers and decomposers is reflected in 
changes in rates of mineral turnover. It is there- 
fore necessary to consider the use of different cul- 
tural techniques for initiating or maintaining crops 
which affect the soil climate and thus influence the 
activities of micro-organisms. Edaphic factors 
which reduce the ionic exchanges between soil and 
roots constitute a bottle-neck in the cycling of bio- 
genic ele ments , often resulting in a loss of fertility . 
Even the smallest regressive change in the total 
process of humification has rapid repercussions 
throughout the whole ecosystem. Moreover, the 
mobility and absorption of minerals are slowed 
down if other metabolic regulators, such as water 
and air content, become deficient. 

From the viewpoint of agricultural biometeor- 
ology, a better understanding of plant-environment 
relationships will lead to significant progress in 
solving such problems as: the choice of crops and 
methods of land management; the determination of 
factors limiting production; the more efficient use 
of fertilizers and water; the diversification of agri- 
culture in a given place through the introduction of 
the range of crops best adapted to the particular 
environmental conditions; and the forecasting of 
harvests. 

Distribution and cycling of important elements 

In the biosphere the elements follow cycles which 
manifest themselves in rock weathering, soil for- 
mation, plant growth, the synthesis, metabolism 
and decomposition of organic matter and the uptake 
of these chemical elements by water during its own 
cycle. These elements can therefore migrate, ac- 
cumulate, displace themselves from one environ- 
ment, and reappear in another, etc. 

The normal biogeochemical cycles found in the 
biosphere are intimately bound to the existing en- 
vironmental conditions, whether on a local or 



regional scale. These normal cycles lead to situ- 
ations varying from total absence of some elements 
in certain cases (e.g. leaching of basic elements 
in a humid tropical climate) to concentration of 
elements to toxicity level in others (e.g. saliniza- 
tion phenomena). Somewhere between these ex- 
tremes there exists an optimum concentration of 
each element, according to prevailing conditions, 
with regard to environmental productivity and fa- 
vourable '^biogeochemical types". 

By utilizing, modifying and consuming the re- 
sources of the biosphere, man constitutes a major 
factor in biogeochemical cycles. He affects them 
by taking out elements (harvesting and cropping), 
by putting back others (fertilization), by changing 
the hydrological cycle (drainage, irrigation, clams) 
and by introducing into the ecosystems substances 
resulting from his activities which may influence 
the cycle of other elements. In short, agricultural 
and industrial activity greatly modify the normal 
biogeochemical cycles of elements and it is essen- 
tial to know more about these cycles, as well as 
their changes and consequences, in order to es- 
tablish more rational procedures for the utiliza- 
tion of natural resources. 

Work on this subject may involve the analysis 
of relationships between biogeochemical cycles and 
long-term ecosystem stability, and the promotion 
of research in various climatic and edaphic zones 
on the migration and cycling of useful elements. 

Decomposer organisms and 
recycling processes 

Decomposer aid detritus organisms, particularly 
bacteria, fung^., protozoa and small invertebrates, 
play an important rble in soil and fresh -water fer- 
tility and the renewability of resources of the bio- 
sphere. Their natural recycling activities and their 
enriching of the soil (mineral -fixation, impr^^ve 
ment of the soil structure) are often impaired by 
the abiotic and biotic changes deliberately or ac- 
cidentally brought about by man. 

Disruption of the ecology and normal func- 
tioning of the soil organisms may result in impaired 
natural fertility of soil both in natural and artifi- 
cial ecosystems or lead to population outbreaks 
which can cause important damage. In this con- 
nexion the qualitative and quantitative effects of 
pollution on species composition, population dy- 
namics, food chains and recycling capacities of 
soil organisms deserve a special consideration, 
particularly if a global understanding of ecosystem 
functioning is aimed at. 

ROle of consumers in ecosystem dynamics 

Consumers play an important rble in many ecosys- 
tems, especially in situations when man is an in- 
tegral part of the ecosystem, both as the top con- 
sumer and prime manipulator. 

Consumer populations tendtovary greatly both 
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in time and space and hence their impact on other 
ecosystem components varies considerably. These 
variations make evaluationof the rOle of consumers 
very difficult, although these very fluctuations 
can serve useful purposes in ecosystem analy- 
sis by providing different levels of consumer 
pressures. 

The efficiency of secondary production pro- 
cesses depends greatly on the stability of different 
communities, linked with the diversity of species, 
their number and their repartition along trophic 
chains. It is also influenced by the speed at which 
nutrient elements are being taken up or re-used. 
Our present knowledge of the ecological efficien- 
cies of different consumer groups and the effect of 
consumers on the distribution and availability of 
chemical elements is, to saythe least, sketchy for 
most regions of the world. Elucidation of the 
structure, performance and interrelations of con- 
sumer populations is not only of great intrin- 
sic interest, but will provide a much more sol- 
id basis for the optimal management of many 
ecosystems. 

The importance of a particular consumer in 
ecosystem functioning of of course not necessarily 
reflected in the size of its calorie uptake, and se- 
lective consumption of a specific food source at a 
particular t.une may have far-reaching reper- 
cussions on ecosystem balance. One practical 
manifestation of this is biological control which 
can provide a long-term effective means of ac- 
tion against pest species without the undesir- 
able side effects often attendant with chemical 
control. 

R51e of introduced species in ecosy stem 
functioning and stability 

A feature of man*s colonization and exploita- 
tion of the biosphere has been the disruption 
of existing patterns of species abundance and 
distribution. The change from natural diver- 
sity to monoculture and the introduction of ex- 
otic species has resulted in imbalances between 
populations and the environment, as well as 
more desirable increases in resource utiliza- 
tion. The introduction by man of exotics has 
often been undertaken without a sound appre- 
ciation of all the factors involved, and not sur- 
prisingly this has led to both desirable and un- 
desirable results. 

The influence of man on species distributions 
is not only confined to deliberate introductions. 
Of equal importance are those introductions 
which occur as a result of man's mobility and 
his ability to drastically reorganize the boun- 
daries of biosphere components. It is impor- 
tant to ensure that ecological consequences re- 
lated to species distribution and abundance are 
fully considered in the planning of the many 
major development projects now contemplated 
or proposed. 



II. 2 ECOSYSTEM MODELLING 

(Adaptation of a working paper prepared 
for the first session of the International 
Co-ordinating Council) 

Introduction 

In pursuit of its objectives, the Man and the Bio- 
sphere Programme will be deeply concerned with 
the functioning and dynamics of ecosystems. Eco- 
systems are distinguishable portions of the bio- 
sphere functioning to some extent independently of 
oneanother. Each ecosystem consists of the plants, 
animals and micro-organisms occupyinga definable 
portion of the earth's surface, together with the 
relevant features of their abiotic environment; it is 
usually in some sense homogeneous at the scale 
considered. Landscape units - a drainage basin, 
a mountain range, a town and the rural area as- 
sociated with it - generally are at a higher level 
of complexity again, and may be considered as a 
mosaic of different types of ecosystems arranged 
in a definable spatial pattern. These mosaics com- 
bine at a still higher level of complexity to form 
the biosphere , the tenuous shell surrounding space- 
ship earth within which man moves and has his 
being. 

An ecosystem should not be thought of as a 
definite and permanent coUection of organisms and 
their habitat. Though most terrestrial plants, 
micro-organisms, and some animal groups are 
permanently associated with a particular ecosys- 
tem which maybe defined spatially, there are many 
animals which move freely between adjacent eco- 
systems. Each of these animals is then a part- 
time constituent of several ecosystems and may 
serve as an agent of interaction between them. 
Likewise, movement of the abiotic constituents - 
air and water - may bring about exchanges between 
contiguous ecosystems. 

Man is one of the constituents of the ecosys- 
tems in which he finds himself - usually a part- 
time constituent of several - like the animals men- 
tioned in the previous paragraph. Like other 
organisms, he interacts with the other components 
of the ecosystems, affects them, and is affected 
by them. These interactions constitute an impor- 
tant part of the Man and the Biosphere Programme. 
In order that man should learn to live in, and to 
maintain the quality of his environment - in order 
that the ecosystems of which he forms part should 
remain capable of supporting his continued pres- 
ence and maintain their vital structure - it is es- 
sential for him to understand the driving forces of 
these ecosystems, their dynamics, and the mech- 
anisms by which they are regulated. 

To step into the driving seat of a car and oper- 
ate the controls without previous instruction as to 
their effects on the whole system would be to invite 
disaster. To attempt to manipulate ecosystems - 
far greater in complexity, far more difficult to 
understand, than a man -built mechanism - without 
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prior knowledge of the probable effects of one's ac- 
tions would be equally perilous. 

An ecosystem - whether or not under manipu- 
lation by man - is one of the most complex objects 
with which human thought has to deal. It contains 
a great mult4>licity of objects « each of which in- 
dividually constitutes a system of a lower order 
whose intricacies remain to be mastered, no two 
of which are strictly identical, and many of which 
are mobile within a system where spatial interre- 
lations may be of considerable importance. Intui- 
tion is of little avail in considering systems char- 
acterized by great complexity of interactions and 
a multiplicity of feed-back mechanisms. An ade- 
quate understanding of such systems calls for tools 
and techniques of a higher order than those appro- 
priate to simpler systems such as those with which 
the engineer ordinarily deals. 

Systems ecology 

In recent years, there has been extensive stucfy of 
the behaviour of complex interacting systems in 
such fields as engineering, physiology, sociology, 
economics and geography. This work has depended 
heavily on the use of electronic computers, and is 
based on computer simulation or modelling of the 
systems studied. Some of the more ambitious 
studies have attempted to model complete regions, 
or even the whole world. 

Drawing on, and building upon, this diverse 
body of experience, progress has been made over 
the past ten years in the development of methods 
for understanding the dynamics of ecosystems and 
the impact of stresses upon them - including 
stresses generated by man. These methods are 
subsumed under the heading of **systems ecology”. 

Systems ecology is based on the assumption 
that the state of an ecosystem at any pairticular 
time can be expressed quantitatively, and that 
changes in the system can be described by mathe- 
matical expressions, determinate or stochastic. 
Where this assumption applies, a quantitative know- 
ledge of the state of the system at one time provides 
a basis for describing in quantitative terms the 
state of the system at some later time , with or with- 
out a penumbra of uncertainty due to random pro- 
cesses, so long as the values of relevant variables 
not generated within the system (exogenous or 
driving variables) are known during this interval. 

Commonly, the mathematical expressions des- 
cribing the rates of change in the different otate 
variables of the system, in terms of the factors in - 
fliencing them, take the form of differential equa- 
tions. These are built into a computer programme, 
and the computer is supplied as input with the ini- 
tial values of the state variables, the time course 
of exogenous variables, and the time interval over 
which a prediction is required. The computerthen 
proceeds to a numerical solution of the set of equa- 
tions over the time interval specified, and reports 
as output the new values of the variables describing 



the state of the system. This, then, is a simu- 
lation model of the ecosystem - a representation 
of the ecosystem and the processes within it sim- 
plified in such a way that the behaviour of the sys- 
tem as a whole in time can be simulated. 

Computer modelling and simulation 
of ecosystems 

The computer plays an essential rble in this pro- 
cess in more than one sense. The solution of the 
differential equations would generally be impos- 
sible analytically - ecosystem processes are often 
highly non-linear - and extremely laborious by 
numerical methods without its aid. It is necessary 
to keep track of a large number of variables sim- 
ultaneously, which presents no difficulty to a 
modern computer with abundant storage, but would 
be difficult without it. And the calculations in- 
volved, even in a much simplified representation 
of an ecosystem, would be so numerous as to pre- 
clude the general use of this approach except for 
the availability of computers. A set of equations 
representing the changes in an ecosystem, includ- 
ing perhaps several dozen variables, can be solved 
in a fraction of a second, so that the time- scale 
for this dynamic model may be less by five or six 
orders of magnitude than that of the real-life sys- 
tem it represents. 

An ecosystem model does not spring ready for 
action from the head of an investigator. The com- 
puter model is preceded by a logical model, based 
on a systematic study of the ecosystem, and in- 
corporating the best biological knowledge available. 
Sub-models are developed, into which the mech- 
anisms of particular processes are incorporated. 
Only when these earlier stages have been com- 
pleted, and the sub-models have been satisfactor- 
ily tested, can they be put together into a model of 
the whole ecosystem with reasonable hope that it 
will behave realistically. 

It should not be thought that modelling is a 
substitute for empirical studies. An ecosystem 
model can be no better than the data base on which 
it is built. Rough-and-ready models can be built 
on a very slim data base; but the body of quanti- 
tative ecological knowledge available at present is 
generally too scanty to provide effective predic- 
tion capabilities. The data base must accordingly 
be expanded; practical observations in field and 
laboratory are required to provide the under- 
standing of mechanisms needed for model building, 
and to test the performance of models and subr 
models. But the modelling process, providing an 
insight into the interrelationships within the sys- 
tem, can afford a valuable means for guiding and 
integrating the empirical work. If practical and 
modelling studies go hand in hand, there is an ex- 
cellent chance that models providing an- effective 
capacity for prediction can be made available with- 
out undue delay. 

It will readily be seen that the crucial part of 
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ecosystem modelling lies in the sub -models. Each 
will simulate a particular sub-set of processes 
within a distinguishable sub -system - as. for in- 
stance, nitrogen transformations in the soil- water 
transfer between soil, plant and air; predation- 
seed germination; or direct interactions between 
man and the biota. The sub-models will in gener- 
al deal with processes on a shorter time-scale than 
IS required for the model as a whole, and their 
structure should reflect a sound biological (or phy s - 
ical) understanding of their subject matter. 

Application of ecosystem models to the 
rational use of natural resources ^ 

Once such a model has been built and tested, it 
can be used as a guide to rational use and manage- 
ment. If it is intended to modify the ecosystem in 
some way. the effects of this modification can be 
tested on the model far more quickly and cheaply 
than in the real-life system, and without the risk 
that unexpected effects will have embarrassing and 
irreparable repercussions. If it is desired to 
manage the ecosystem to attain some specifiable 
goal - such as maximum water yield, minimal loss 
of surface soil consistent with a given grazing pres- 
sure. or maximum stable wUd-life biomass - the 
simulation model could be incorporated into a com- 
puter programme designed to test all possible com- 
binations of management practices, and hence op- 
timize the results in the sense specified. 

The unit with which one is concerned inland-use 
management is usually a complex of ecosystems - 
such, for instance, as is contained within a drain 
age basin. Simulation models can also be of value 
at this higher level of integration. If models are 
available of the separate ecosystems, together with 
their spatial interrelationships, and if the way in 
which outputs of one become inputs to another is 

known, the separate ecosystem modelscanbecom- 

bined to give a model of the whole complex. 

As examples of the type of model potentially 
or actually applicable to decisions concerned with 
the rational use of natural resources, one may men- 
tion those determining strategy for the control of 
msect pests of forests; those exploring the effects 
of phosphate release into streams; those guiding 
grazing management in arid shrublands and those 
describing the probable distribution of, and hazards 
from, radionuclides if nuclear explosives were 
used in cutting a sea-level canal through Central 
America. 

Such developments are as yet in their early 
stages. A number of ecosystem models have been 
buUt. and have been shown to behave realistically 
over a period of a few years, in very few cases 
have quantitative comparisons been made between 
the results of computer models and observations 
in the real-life systems they represent. But one 
may predict with confidence that numerous such 
comparisons will come to hand during the coming 
five years; that expertise in the field of ecosystem 



modelling will rapidly expand; and that the need 
for assistance from this source to the rational use 
and conservation of natural resources will develop 
even more rapidly. 

. modelling has great practical po- 

ential in the management of natural resources, 
as indicated above. Wherever alternative land- 
use and management policies are under discussion, 
choice between them could be greatly facilitated 
by a reliable dynamic model. It need not be sup- 
posed, however, that a single model of a system 
wUl serve all purposes. The scale of the model 
in time and space will need to be adjusted to the 
particular problem. The detaU and resolution re- 
quired in different parts of the model will varyac- 

cording to their immediate relevance. If one is 
primarily concerned to predict changes to herbi- 
vore populations, for instance, that part of the 
model dealing with soil compaction can be painted 
with a broad brush; if on the other hand the pri- 
mary purpose of the model is prediction of runoff 
this part will require more detail but herbivore* 
demography can be tested cursorily. Even though 
each model required to answer a particular man- 
agement question is likely to be built ad hoc. it 
will in general be possible to put it together from 

a number of general-purpose modules, each dealing 

with a small sub -set of processes in a particular 
part of the system, which may be selected from a 
library of sub-models maintained for this purpose. 

Experience in ecosystem modelling is at pres- 
ent limited to a few centres in the highly industri- 
alized countries, It demands a combination of good 
computer facilities with a team of ecologists who 
have both a broad ecosystem approach and quanti- 
tative interests, and the number of really active 
centres can be counted on the fingers of two hands. 
The need for a firm basis of biological knowledge 
and understanding in such enterprises should be 
emphasized. Their success depends greatly on the 
extent to which the modelling team can keep its 
feet on the groundofbiologlcalreality. Otherwise 
there is a serious risk that the tail may wag the ’ 
dog - that the intrinsic interest of the theoretical 
problems of modelling and computer simulation 
may lead the team away from the primary objec- 
tive of ecological prediction. 

Ecos ystem modelling in training 
and research ^ 

Apart from its value as a tool for management and 
rational use, ecosystem modelling can play impor- 
tant integrating rbles in ecological trainingand re- 
search. The building of an ecosystem model in- 
evitably directs attention in turn to all aspects of 
the ecosystem and its functioning, and to lacunae 
in knowledge which might otherwise have been ig- 
nored. It is possible for a specialist involved in 
this experience to remain oblivious of the inter- 
action of his own special subject with all the other 
components of the system, for model buUding 
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makes these interactions very explicit. Experi- 
ence in ecosystem modelling can accordingly be of 
great value in the training of an ecologist, enforcing 
breadth of outlook and restraining tendencies to un- 
due specialization. 

In research, an ecosystem model can serve 
as a means for planning and executing integi'ated 
programmes which can be divided into discreet por- 
tions, some perhaps quite simple, for execution 
separately. Where similar systems occur in dif- 
ferent territories or continents, a model may fa- 
cilitate the extrapolation of the results of research 
in one area to another, or indicate complementary 
programmes of research required to make existing 
results applicable in a new area. 

Ecosystem modelling in the MAB Programme 

All these possible uses of ecosystem modelling - in 
research, training and rational use - arelikely to be 
needed in the Man and the Biosphere Programme. 

A central part of the plan for the Man and the 
Biosphere Programme is to study the structure and 
functioning of the biosphere. The relevance of eco- 
system modelling here is obvious. An effective 
model must embody a very deep understanding of 
the functioning of the system. And many aspects 
of the structure of ecosystems must be understood 
in order to account for the way in which they func- 
tion. The test of the validity of a dynamic model 
is that it can give effective prediction. This is al- 
so the touchstone of a full understanding. If one 
understands the functioning of a complex system, 
cne can predict the effects of stresses upon it. If 
one is unable to make such predictions, one*s un- 
derstanding is faulty. 

A second component of the Programme is the 
study of how man may modify the biosphere with- 
out causing breakdown in its equilibria. For this 
goal, too, it is clear that ecosystem modelling may 
be able to play su major rble. As explained in pre- 
vious paragraphs, much of the current effort in 
ecosystem modelling is directed to this purpose, 
and at present it seems the most promising ap- 
proach for getting answers of this sort without ex- 
pensive field experiments oflong duration, and with- 
out irreparable disturbance of existing ecosystoms. 

The third part of the Programme - the impact 
on man of the environments he has created - is al- 
so likely to benefit considerably from modelling 
and a systems approach. Though ecosystem mod- 
elling as such is not likely to have a direct rble to 
play here, its influence on this part of the Pro- 
gramme may also be substantial. 

It is to be hoped that study of the biosphere will 
lead to a critical awareness - both in the decision- 
making agencies of governments, and in the public 
at large - of the alternative futures for mankind 
which the complex environment makes possible. 
Analysis, understanding, prediction and decisions 
about separate parts of the biosphere must become 
more widely recognized as leading to integrated 



conclusions about the whole biosphere, which a 
piecemeal approach is unlikely to provide. Long- 
range planning should include biosphere models at 
least of a skeleton type, which will enable results 
from regional models to be integrated. For in- 
stance, without such a framework the rble of the 
biosphere in effecting a carbon-dioxide equilibrium 
with the atmosphere cannot be satisfactorily ap- 
preciated. Without integrated results from eco- 
system studies in quite diverse regions, neither 
data nor models will be available when they are 
required to help guide policy decisions on such 
matters as land use, pollution and energy sources, 
or even priorities for moredetailed modelling work. 

Conclusion 

Accordingly, there would seem to be a need to 
develop activities for rapid and widespread training 
in the principles of systems ecology. It is highly 
desirable that the number of centres where active 
studies in this field are in progress should be sub- 
stantially increased - and in particular that such 
centres should be established in parts of the world 
at present lacking this experience. But even more 
important is that understanding of the principles 
involved should be widely disseminated far outside 
the ranks of active practitioners - in fact, through- 
out the professions to which ecology is relevant. 

So long as the man concerned with ecological studies 
in the field and with the management and rational 
use of natural resourcescantalkuninhibitedly with 
the man who has experience of ecosystem modelling - 
so long as they have sufficient common ground for 
collaboration - the conditions for effective mod- 
elling of specific ecosystems will exist. 

As a first step, one could envisage a strength- 
ening of existing efforts in this field, by establishing 
effective communication among the different centres 
currently involved, increasing the facilities and 
personnel available where these are inadequate, 
and developing a mutual understanding as to the 
alternative approaches possible. 

In the second place, an extensive trainingpro- 
gramme could be established which would spread 
understanding of the systems approach to ecosys- 
tems among the personnel in universities and gov- 
ernment departments who are concerned with 
teaching and research in ecology, and with the use 
and management of natural resources. The training 
could in part be conducted by int ructional teams 
moving around from country to country, bringing 
together a group of people for training within their 
normal surroundings, and making abundant use of 
local examples; in part, use could be made of 
existing centres of ecosystem modelling, to which 
personnel could be brought for periods of intensive 
training by the staff of the centre. 

It is desirable that the training programme 
should be organized internationally with adequate 
financial assistance, and that trainees should be 
exposed to a variety of experience, both in respect 
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of the type of modelling work with which they are 
associated^ and the type of ecosystem modelled. 
This would imply that the trainee should spend 
periods of several months in each of three or four 
centres, where he would benefit from variety both 
of environment and of modelling experience. 

Concurrently, arrangements should be made 
to assemble - and, where necessary, acquire - the 
data which will be needed for ecosystem modelling. 
An inventory of ecosystems (based on classifica- 
tion and mapping on a world-wide scale) would, for 
instance, be required in order to set priorities and 
to assess the range of relevance of work in pro- 
gress. The assistance of WMO would be needed 
in assembling climatic data from different regions 
and in fillr.ng lacunae that might become evident 
from the biological point of view. 

When training of personnel has reached a suit- 
able stage, steps could be taken to develop at least 
a dozen new centres for active work in ecosystem 
modelling. These would need to be associated with 
well-established universities or research institutes 
active in the ecological field, where good computer 
facilities and supporting staff are available together 
with a wide range of ecological competence. Tlie 
latter must be emphasized, for interaction between 
personnel of different background, all contributing 
to the building of different parts of the same 
model, is a most important element in sys- 
tems ecology. These new centres should be 
located in countries at present lacking exper- 
ience in this field; some of them should be 
established in developing countries, provided 
the requisite computer facilities exist or can 
be brought into existence. 

If these, or similar, steps are taken, it 
may be anticipated that a period of five or ten 
years would see the systems approach firmly 
established in research and teaching in the fields 
of ecology and the rational use of natural re- 
sources throughout the world. In working to- 
wards its objectives of understanding how man 
affects and is affected by the biosphere, and 
thus of controlling these interactions in what- 
ever ways human welfare demands, the MAB 
Programme will need, and will have needed to 
develop, a pool of trained manpower and fa- 
cilities in all parts of .he world. 



II. 3 REMOTE SENSING 

(Adaptation of a working paper prepared 
for the first session of the International 
Co-ordinating Council) 

A programme entitled *'Man and the Biosphere" 
brings into juxtaposition two systems having very 
different orders of magnitude, namely: 

Man, a point receiver, if considered as an isolated 
individual; or a multi-point receiver if we are 
considering the entirety of the individual obser- 
vers distributed over the globe; and 



the Biosphere, the global system constituted by the 
spherical shell of our planet, within which life 
is maintained, with man constituting one of its 
integral elements, possibly the one introducing 
the greatest amount of disturbance. 

How will man be able to apprehend this global 
system, and be able to transform the concept of 
the biosphere into an object fitting into his scien- 
tific universe and susceptible to experiment, so 
that he can acquire knowledge of it and ultimately 
control it for his own advantage? 

The fact is that, in spite of the arsenal of in- 
struments that he is developing to assist the exer- 
cise of his senses and to increase their scope and 
number, the human observer will remain a point 
receiver in relation to the global system which the 
biosphere represents for him, and it will not be 
possible to deduce the information necessary for 
understanding and controlling this system simply 
by summing the partial data obtained from differ- 
ent places. 

The spontaneous reaction of anyone who is 
trying to take in a whole system is to step back and 
view the system as a whole. The system of scien- 
tific observation conducted under these conditions 
has been termed remote sensing; this broad term 
groups together all the methods which render pos- 
sible the acquisition of information concerning an 
observed system, without physical contact and at 
a distance. 

The eye and the ear perform remote sensing 
naturally, the former within a narrow (visible) 
band in the electromagnetic spectrum, and the lat- 
ter within the audible band of acoustic waves. 
Thanks to this remote sensing, the observer ac- 
quires, at a distance, certain information relating 
to the position and properties of sources of radia- 
tion. On account of the natural limitations of these 
organs, however, the observer obtains only a very 
small fraction of the information actually available; 

but many of the sensors and associated instruments 
nowadays avaUable enable these limitations to be 
overcome. With the exception of gravity waves, 
whose existence still has to be investigated, we 
have at our disposal emitters, receivers and ana- 
lytical expressions for dealing with emission, re- 
ception, measurement and calculation in respect 
of all types of fields and radiations. 

On examining the present situation as regards 
the technical means that have been developed for 
pursuing the class of activities known as remote 
sensing, we find that measurements involving po- 
tentials and fields (electric, magnetic, or gravi- 
tational) have continued to be dealt with under 
specialized disciplines (atmospheric potentiometry 
and inductometry , geomagnetism and gravimetry, 
to mention only the most important), and that the 
principal developments of instrumentation have 
been in the domain of methods utilizing propagated 
energy (waves or radiations) - above all, electro- 
magnetic energy. The latter is nowadays used for 
remote sensing over the whole spectrum from 



X-rays to decimetre wave lengths, by means of 
various instruments described briefly below: 
Photographic cameras used either with several 
emulsions or with a single emulsion which simul- 
taneously receive several images transmitted by 
objectives fitted with different filters (polychrome 
selection). These photographic techniques permit 
reception up to about 0. 9 micrometres. 
Radiometers, spectrometers, multispectral scan- 
ners with fixed bands (2 to 24 bands) or wob- 
bulatcd. These techniques are used for the 
ultraviolet, for the visible range, and especially 
for the intra-red (near infra-red, 3 to 5 micro- 
metres and 8 to 15 micrometres bands, these 
two latter corresponding to two transmission 
“windows" of the atmosphere). 

Passive microwave radiometers and radars 
of various kinds: 

Diffractometers; SLAR imaging radars in multi- 
band and multiple -polarization versions; holo- 
graphic types (vertical viewing) specially adapted 
for topographic observations. 

These latter techniques, which use microwaves 
for conveying information, have not yet been fully 
developed; nevertheless, missions which have been 
carried out with these instruments have shown the 
extent of their possibilities: 

Observations independent of atmospheric conditions 
(completely independent for the 1 to 300 milli- 
metres band), permitting work to be continuous 
in all weathers by day and by night. 
Discrimination between different surfaces, not by 
virtue of emissivities and thermodynamic tem- 
peratures (as with infra-red waves) but by vir- 
tue of the dielectric constants, whose values vary 
widely from one material to another in this part 
of the spectrum, so that even materials having 
identical emissivities and thermodynamic tem- 
peratures exhibit differences. 'This property has 
been used successfully for studying confluences 
of fresh water and sea water by measuring the 
salinity by remote sensing at 1.42 gigahertz. 
Penetration of the signal in depth below the sur- 
faces studied: this property is particularly im- 
portant for studying the dampness of soils, where 
the strictly surface value, as indicated by infra- 
red radiometry, has little significance. 

Near -universal application: "all-weather" carto- 
graphy, state of surfaces (study of sea waves and 
oceanic winds), surveys (of fresh and salt water, 
minerals, forests, soil dampness), to mention 
only topics already under study. 

It will be noted that infra-red radiometry and 
microwave radiometry complement one another 
very effectively. From the possibilities demon- 
strated by every mission, it can already be pre- 
dicted that remote sensing by microwaves will be- 
come the principal method for collecting information 
relating to terrestrial resources as soon as the 
following two steps have been taken: 

1. To develop Instrumentation meeting the 
standard requirements for remote sensing missions , 



which are certainly less severe than the military 
standards which the existing instruments satisfy; 
the resulting cost reduction will encourage the use 
of these devices. 

2. To increase our present fragmentary and 
inadequate knowledge of the physical properties 
exhibited by inert material, and even more impor- 
tantly by living organisms, in this part of the elec- 
tromagnetic spectrum. 

Whatever the amount of progress achieved in 
instrument technology, the essential problem re- 
mains one of choice, as in the case, moreover, in 
all measurement activities, the main questions are: 
What information should be collected? How should 
it be collected? How should it be interpreted? 
What use should be made of it? 

To the above questions we must add a further 
two which apply more specifically to remote sensing: 
When should the information be collected? What 
degree of detail should be aimed at? This last 
point must take account of the physical resolving 
power of the equipment used, and hence must 
involve a compromise. 

These various choices and options are not all 
of equal importance in remote sensing; two rele- 
vant points must be noted: 

1. Work done during the last ten years has 
for the most part related to the development of 
instruments for collecting data (radiometers, scan- 
ners, etc.) and for the automatic processing of 
data (computers); in consequence, we already have 
the situation that the available instrumentation, al- 
though it has not yet attained its full development, 
can collect much more information than can be in- 
terpreted by the different disciplines involved. 
Prom the point of view of economy and efficiency, 
it is desirable that this imbalance should not be 
allowed to worsen, and that at least an equal amount 
of work should be done by the ground teams re- 
ceiving the remotely sensed data, for the analysis 
and interpretation of those data relating to their 
discipline. 

2 . In setting out to collect the maximum amount 
of information on the complex system constituted 
by a zone of the biosphere, remote sensing does 
not introduce a new discipline, but represents a 
multidisciplinary collaboration for the production, 
the calibration and the utilization of instrumenta- 
tion, for the processing and interpretation of the 
documents obtained. The latter, which by their 
nature contain synthesized information, can only 
be understood after further interpretation by the 
relevant specialists - geologists, geographers, 
pedologists, hydrologists, agronomists, forestry 
specialists, zoologists, botanists, ecologists, bio- 
climatologists, economists, etc. , to name only a 
few. The specialists in these disciplines should 
be given a common basic trainingin remote sensing 
technology, so that they are all equally capable of 
using the same documents. 

Such an approach is immediately seen to be par- 
ticularly suitable for the study of the biosphere: 
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1. On account of its global extensionand syn- 
thetic character: The biosphere has in fact hither- 
to been studied "as separate components", by dif- 
ferent and distinct groups who isolate from it the 
part necessary for their special study - plants, 
animals, soils, etc. Research of this kind "dis- 
mantles" the system, so to speak, in order to fa- 
cilitate the study of each component, or possibly 
of more or less simplified sub-sets. But however 
precise our knowledge of a component, it cannot 
enable us to understand the functioning of the sys- 
tem of which it is a part. On the other hand, a 
knowledge of the complete system enables us to 
see each component in its proper place and to un- 
derstand its characteristics better. 

By making it possible to obtain global obser- 
vations on a system, remote sensing enables a 
synoptic knowledge of the system to be built up, in 
which however each element of the system remains 
recognizable, thanks to its "signature" (see 2 
below). 

It should nevertheless be noted that while pre- 
liminary research is needed at all stages (instru- 
ments, knowledge of materials, interactions, etc.) 
before remote sensing equipment can be made 
operational, nevertheless remote sensing itself, 
at least in its present state of technological devel- 
opment, does not constitute a research method, 
but essentially a reconnaissance method. 

Leaving aside certain very particular cases 
where it has been found possible to make an abso- 
lute determination of the significance of the signals 
collected (characteristic radiations from elemen- 
tary materials), it is always the responsibility of 
the laboratory, or rather the ground team, to give 
the actual significance of the signals analysed 
( ground-truth"). These activities, essential for 
the proper interpretation of the data, may require 
only simple equipment (a simple measurement of 
the temperature on the ground may constitute a 
decisive piece of information if it is synchronized 
with the passage of the aeroplane or satellite and 
transmitted in good time to the data-centralizing 
systems). A global study of the biosphere by re- 
mote sensing can thus benefit substantially from 
the collaboration of very small teams distributed 
round the world at selected representative sites 
integrated into a data-transmission network (utili- 
zation of telephone networks, of wireless ground 
waves, or of data-collecting and transmitting satel- 
lites). It has been suggested that there should be 
ten million of such sites available round the world 
during the mission of the ERTS A and B satellites. 

2. Again, remote sensing permits non- 
destructive analysis: The specific nature of the 

interaction between energy and matter is known; 
every element and every object exhibit the evidence 
of their peculiar characteristics (temperature, 
composition, structure, etc. ) by the radiation which 
they emit, or which they relay or reflect after re- 
ception, in the form of well-defined radiationbands 
or lines. It is precisely the specificity of these 



interactions which provides the basis of the tech- 
niques used in laboratory analysis (radiometry, 
spectrometry, spectrophotometry, etc.). 

For studying a given element, it is usually 
sufficient to examine only an appropriately selected 
part of this "signature"; it will be noticed, for 
example, that aii the principal molecular pollu- 
tants have an electromagnetic spectrum exhibiting 
at least one strong line in the 3 to 15 micrometres 
band. It is within this band that two of the prin- 
cipal transmission "windows" of the atmosphere 
are located (at 3.5 to 5 and 8 to 14 micrometres). 
Hence, by using infra-red spectrographs and scan- 
ners sensitive within these ba.nds, it is possible 
to proceed by remote sensing, without sampling 
or destructive testing, to make analyses and quan- 
titative evaluations of elements such as those 
naturally present in the atmosphere, pollutants, 
etc., and to become informed about their distri- 
bution and evolution. 

The concept of the "signature" has been ex- 
tended to apply to fairly com pi ex global aggregates, 
such as fields of cereals, forests, alluvial deposits, 
fishery banks, etc. , and a number of investigations 
have shown that th»j analysis can reliably be used 
for identifying species and recognizing their state; 
activities pursued in this domain have made it pos- 
sible to take stock rapidly, and over large areas, 
of natural and cultivated resources; and to track 
down diseases, attacks by parasites, irrigation 
deficiencies, etc. , at an early stage. These re- 
sults are of great importance in relation to the 
management of the biosphere's natural resources 
and their utilization in an economic and rational 
manner. 

It should however be noted that when remote 
sensing is employed for purposes of analysis, the 
decoding of the signal carrying the "signature" be- 
comes the more complicated the greater the dis- 
tance to the receiver; the latter actually receives 
the sum of the "signatures" emanating: 
from the source which, in the case of passive 
methods, is the sun or thermal radiation proper; 
from the re -emitter or reflector under considera- 
tion (the particular object under study); 
from the media traversed by the signal (usually, 
the atmosphere). 

Here it is worth while emphasizing again the 
clear advantage of microwave radar methods 
(SLAR and holographic), whose resolution is not 
range- dependent at aeronautical altitudes, and 
whose complete independence (see above) of at- 
mospheric conditions means that the latter have 
no effect on the signal transmitted. 

It is as a result of these various multiple in - 
teractions that, in the present state of our know- 
ledge, the measurements obtained by remote 
sensing in most cases lose the absolute character 
which these methods might afford when practised 
in the laboratory (the essential problem of the 
"ground-truth"). 

3. The high speed of remote sensing: The 



4G 

46 



rapid evolution of the technology of sensors during 
the last decade has made possible the production 
of types combining a high cut-off frequency (over 
one megahertz) with very high sensitivity. It lias 
thus become possible to instal measuring instru- 
ments on fast means of transport (aeroplanes or 
satellites) and to obtain pictures very quickly by 
television or by linear scanning of the field of view, 
even for distances of the order of 400,000 km. 

The rapidity with which information is obtained 
by these methods, and the fact that it can be re- 
peated, either at any required time, when working 
with airborne platforms, or automatically on in- 
terrogation when satellites are used, constitute 
particularly valuable features for studying a sys- 
tem such as the biosphere, all of whose elements 
are in continuous evolution at more or less rapid 
rates (e.g. evolution of populations, spread of 
deserts, increase of pollution migrations, etc.). 

The following examples illustrate the high 
speed of the observations: 

With the existing instruments, the smallest type of 
propeller -type aircraft, flying at 5,000 metres 
above ground level, can collect data from aground 
area of about 1,000 km^ in one hour. 

Larger aircraft, flying at 10,000 metres, can at- 
tain a coverage of 25,000 km^ per hour. This 
rate can moreover be increased by the full use 
of the time, in the case of microwave radar ob- 
servations (see above). 

The ERTS-A satellite (planned to be launched in 
1972) in an orbit of 912 kilometres (492.35 nm. ), 
will effect complete coverage of the globe every 
18 days, in 251 revolutions. 

It is also possible to envisage, for particular 
purposes not demanding a very high resolution, 
geostationary satellites at an altitude of 36,000 
kilometres, capable of providing at precise inter- 
vals of about one hour the information fromagiven 
point on the globe. 

We may dra>v attention here to the important 
contribution made by the "Nimbus" meteorological 
satellites to our knowledge of the state and of the 
evolution of cloud masses and of bodies of snow 
and ice round the world; and we may point out the 
possibility of operating the ERTS A and B satel- 
lites in the same way. 

In cases where the final document is an image 
(photographic techniques; CRT reproduction of re- 
cordings made from television, from scanners and 
from imaging radars; facsimiles supplied by the 
receiving stations of meteorological satellites), 
the interpretation, at least in the first stage, can 
be effected with simple means (visual presentation 
on luminous table, densimetry); however, itwillbe 
obvious that when the activity is intensive, so that 
a very large amount of information is obtained in 
a very short time, computer processing of the data 
is essential to derive the full benefit of this high- 
speed operation. However, we must not be mis- 
led into regarding this automatic processing as 
anything more than a method for accelerating the 



handling of the data collected. The computer can- 
not take the place of the observer-in-cliarge for 
interpreting the observations, or draw any con- 
clusions other than those derived by the human 
observer as a result of the programme carefully es- 
tablished by him for sorting, combining and eval- 
uating the data. The size of the automatic com- 
puting installation should of course be adapted to 
suit the capacity of the systems employed for col- 
lecting the data. Consideration of the computing 
power required for pi*ocessing the data received 
from satellites ERTS A and B indicates that Just 
a few ground receiving stations would be provided, 
and these would redistribute the received data af- 
ter first-stage processing. 

4. Capacity for generalization: Remote sen- 
sing makes it possible to follow up investigations 
conducted in the laboratory or at localized experi- 
mental plots, so that the knowledge (e.g. inven- 
tory, thematic cartography) acquired fora partic- 
ular "point" can be generalized for a whole region. 
In order to determine the "ground-truth" which is 
essential for ensuring the correct interpretation 
of the received data, it is necessary to select sev- 
eral reference points whose characteristics are 
completely known; it may also prove necessary to 
conduct supplementary ground measurements in 
regions where there is ambiguity in the interpre- 
tation of the data. 

Remote sensing is the only method at our dis- 
posal capable of effecting this generalization in a 
time compatible with the evolution of the constit- 
uent elements of the biosphere. Satellites, whether 
"for terrestrial resources" (equipped with sensors) 
or "for co’lection of data" (teletransmission satel- 
lites) provide the only means capable of supplying 
inform' ition practically simultaneously from all 
parts of the globe. 

it is highly probable that by means of this type 
of instrumentation we shall, step by step, attain 
the possibility of making a complete study of the 
biosphere, including the description of its present 
state and its evolution. However, the lesson to be 
learnt from a decade of activity aimed in this direc- 
tion is tliat before we can conduct such a global 
study by means of external observations, we need 
to have in advance a thorough understanding of the 
correlations existing between the various elements 
of the observed system and the apparent "signatures" 
which the satellite, external to the system, may 
receive. 

Hence, at the same time, a large amount 
of work has to be done within the system it- 
self, in order that the r51e of systematic mon- 
itoring, for which satellites are more partic- 
ularly suited, can be progressively transferred 
to them. 

In conclusion 

The effectiveness of such a programme depends 
very much on international collaboration: 
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1. For the collection of data which, for the 
particular purposes of remote sensing, are intended 
to be generalized as widely as possible. Even very 
small teams have a part to play in this activity, 
within the collecting network, in which the link con- 
stituted by the *'ground-truth" will for a long time 
yet remain an essential reference element. 

2. For the compilation, standardization and 
dissemination of the information collected, and the 
^'reliability rate" which it offers. The quantity of 
information which is to be expected, and the desir- 
able speed of handling and redistributing it, call for 
the most modern equipment for automatic informa- 
tion handling. Infact, the development of a method- 
ology appropriate to these methods will depend to 
a great extent on the satisfactory handling of the 
confirmed results. It can thus already be envisaged 
that these methods and the devices needed to im- 
plement them will evolve during the period of the 
MAB Programme itself. 

Finally, it is necessary to point out the dan- 
gers to which the biosphere is exposed by the very 
effectiveness of these methods. The combination 
of efficient modern methods of harvesting and mar- 
keting with the high speed of location made possible 
by remote sensing introduces the risk that certain 
natural resources in great demand (e. g. shoals of 
fish, tropical woods , etc. ) may rapidly become ex- 
hausted. It would appear to be absolutely necessary 



that, at the same time, a plan for the exploita- 
tion of the biosphere should be instituted and imple- 
mented, which would take into account the production 
and regeneration rates of these various elements. 
These data, which are essential for a well-balanced 
management of the biosphere, are in fact included 
among those that can be supplied by continuous, 
routine remote sensing, using satellites. 

At the present time, when there are signs here 
and there of the exhaustion of natural resources, 
while at the same time demands are increasing rapid- 
ly, it is of the very greatest importance to ensure the 
most enlightened management ofthese resources. 
The first step consists in drawing up a precise inven- 
tory of them, and following its evolution. Remote 
sensing methods using airborne or satellite -borne 
equipment should provide the best way of obtaining 
the information essential for this purpose. 

A simulation study, making use of mathematical 
and physical models, could provide the means for 
integrating the data obtained and for arriving by suc- 
cessive approximations at the magnitudes which 
have a determining influence on the equilibrium of 
the system; 

existing biomasses available at the various levels 
of consumption (primary consumer, secondary, 
etc. ); 

regeneration rate ofthese biomasses and authorized 
rate of consumption at each level. 
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ANNEX III 



RESOLUTION 2. 313 ADOPTED BY THE 
GENERAL CONFERENCE OF UNESCO AT 
ITS SIXTEENTH SESSION 



2*313 The General Conference, 



Bearing in mind the recommendations of the Intergovernmental Conference of Experts on 
the Scientific Basis for the Rational Use and Conservation of the Resources of the Bio- 
sphere, held in September 1968, 

Recalling resolution 2, 313 adopted at its own fifteenth session. 

Considering that there is a pressing need for bold international action concerning the sci- 
entific aspects of the rational use and conservation of the natural resources of the biosphere 
and the improvement of the global relationship between man and his environment. 

Stressing the place which these problems should hold in education and culture. 

Keeping in view the necessity, on the one hand, to accelerate the economic progress of 
developing nations and, on the other hand, to keep under constant review the technological 
developments which may contribute to the degradation of the environment. 

Having taken note of the report of the Director-General (document 16 C/78) on this matter 
and of the proposals made therein, 

1, Decides to launch a long-term intergovernmental and interdisciplinary programme on 
MirTand the Biosphere focusing on the general study of the structure and functioning 
of the biosphere and its ecological regions, on the systematic observation of the changes 
brought about by man in the biosphere and its resources, on the study of the overall 
effects of these changes upon the human species itself, and on the education and infor- 
mation to be provided on these subjects; 

2* Wishes that this Programme be carried out in close co-operation with the United Na- 
tions and the other organizations of the United Nations system concerned, with due 
regard to the views of the Administrative Committee on Co-ordination, as well as 
with the competent international non-governmental organizations; 

3, Establishes, in accordance with the statutes annexed to the present resolution, an In- 
ternational Co-ordinating Council responsible, within Unesco*s fields of competence, 
for planning this programme, defining its priorities, supervising its execution and 
making any necessary proposals for co-ordinating this Programme with those conduc- 
ted by all the international organizations concerned; 

4. Selects the foUowing Member States to be members of the International Co-ordinating 
CouncU in 1971-1972:(D 

Argentina Brazil Chile 

Australia Canada Czechoslovakia 



(1) The Member States listed in this paragraph were elected on the report of the Nominations Com 
mittee at the thirty- first plenary meeting, on 6 November 1970. 
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5 . 



6 . 



Arab Republic 
of Egypt 
France 

Federal Republic 
of Germany 
India 

Indonesia 

Iran 



Iraq 

Italy 

Japan 

Malaysia 

Netherlands 

New Zealand 

Nigeria 

Romania 



Sweden 

Uganda 

Union of Soviet Socialist 
Republics 

United Kingdom of Great 
Britain and Northern 
Ireland 

United States of America 



^'“ernational Co-ordinating Council, taking into account the views 
General in doci!i^me'l!r l^C/Vs’^conwr^^^^ Director- 



invites Member States to establish 
ticipation in this Programme; 



National Committees for ensuring their full par- 



to make a further review of the situation at its seventeenth session, in the light 

iLL’f 1 °^ Nations Conference on the Human Environment (StockholiS. 

1972) and of discussions pertaining thereto in the General Assembly. 
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ANNEX IV 



STATUTES or THE INTEllNATIONAL 
CO-ORDINATING COUNCIL OF THE 
PROGRAMME ON MAN AND THE 
BIOSPHERE 



Article I 

An International Co-ordinating Council of the Pro- 
gramme on Man and Biosphere (hereinafter called 
"Council”) is hereby set up within the United Na- 
tions Educational, Scientific and Cultural Organi- 
zation, 

Article II 

1. The Council shall be composed of twenty- five 
Member States of the United Nations Educa- 
tional, Scientific and Cultural Organization , 
elected by the General Conference at each of 
its ordinary sessions, taking due account of 
equitable geographical distribution, of the 
need to ensure appropriate rotation, of 
the representativeness of these States from 
the ecological viewpoint in the various con- 
tinents, and of the importance of their 
scientific contribution to the international 
programme. 

2. Members of the Council shall be immediately 
eligible for re-election, 

3, The Council may make recommendations con- 
cerning its own membership to the General 
Conference, 

4, The persons appointed by Member States as 
their representatives on the Council shall pre- 
ferably be experts in the field covered by the 
Programme and chosen from among those 
persons who are playing a major part in 
the implementation of the activities related 
to the Programme in the said Member 
States, 

Article III 

1, The Council shall normally meet in plenary 
session once every two years. Extraordinary 
sessions may be convened under conditions 
specified in the Rules of Procedure, 

2, Each Council member shall have one vote, 
but it may send as many experts or ad- 
visers as it deems necessary to sessions 
of the Council. 

3, The Council shall adopt its own Rules of Pro- 
cedure, 



Article IV 

1, Tlie Council .shall be responsible for guiding 
£uid supervising the planning and the imple- 
mentation of the Programme on Man and the 
Biosphere, for studying proposals concerning 
development and modifications of this Pix>- 
gramine , for recommending scientific projects 
of interest to all or to a large number of coun- 
tries, and assessing priorities among such 
projects, for co-ordinating international co- 
operation of Member States in the framework 
of tbe Programme, for assisting in tbe devel- 
opment of national and regional projects re- 
lated to the Programme, and for taking any 
practical or scientific measures that niay be 
required for the successful implementation 
of the Programme, 

2, In carrying out its activities, the Council shall 
make full use of the facilities offered by the 
agreements or working arrangements between 
Unesco and the other intergovernmental or- 
ganizations mentioned under Article VII, para- 
graph 2, 

3, The Council may consult on scientific questions 
all appropriate international non- governmental 
organizations with which Unesco maintains of- 
ficial relations. The International Council of 
Scientific Unions ( ICSU) and its affiliate unions 
and associations, and the International Union 
for the Conservation of Nature and Natural 
Resources (lUCN) may give advice to the 
Council on matters of a scientific or techni- 
cal character, 

4, The Council shall, wherever necessary, at- 
tempt to co-ordinate the Programme on Man 
and the Biosphere with other international sci- 
entific programmes. 

Article V 

1, The Council may set up ad hoc committees 
for the study of specific problems. Member- 
ship of such ad hoc committees shall also be 
open to Member States of Unesco which are 
not represented in the Council, 

2, The Council may delegate to any such commit- 
tee the powers that it may need in regard 
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to the programme for which it has been set up, 

3, Taking into account other relevant international 
activities, the Council may establish as requir- 
ed working groups of specialists to examine 
certain aspects of the Programme, Thesework- 
ing groups, whose members shall serve in a 
personal capacity, may include nationals of 
Member States of Unesco which are not rep- 
resented on the Council, 

Article VI 

1, At the beginning of its first session, the Coun- 
cil shall elect a chairman and four vice-chair- 
men; these shall form the Council’s Bureau, 

2, The Bureau shall discharge such duties as the 
Council may lay upon it, 

3, Meetings of the Bureau may be convened in 
between meetings of the Council, at the re- 
quest of the Council itself, of the Director- 
General of Unesco or of any one member of 
the said Bureau, 

4, The Council shall elect a new Bureau whenever 
its own membership is changed bytheCeneral 
Conference in accordance with Article II, above. 

Article VII 

1, Representatives of Member States and Asso- 
ciate Members of Unesco which are not mem- 
bers of the Council may nevertheless attend, 
as observers, meetings of the Council and its 
committees, 

2, Representatives of the United Nations, the Uni- 
ted Nations Educational, Scientific and Cultural 
Organizations , the Food and Agriculture Or- 
ganization of the United Nations, the World 
Health Organization and the World Meteoro- 
gical Organization may take part, without the 
right to vote, in all meetings of the Council 
of its committees and of its working groups* 

3, Representatives of the International Council 
of Scientific Unions and the International Union 
for the Conservation of Nature and Natural 
Reso urces may take part, without the right 
to vote, in all meetings of the Council, of its 
committees and of its working groups, 

4, The Council shall determine the conditions 
under which other international governmental 
or non-governmental organizations, and in 
particular the International Atomic Energy 
Agency and Intergovernmental Maritime Con- 
sultative Organization, will be invited to at- 
tend its meetings, without the right to vote, 
whenever questions of common interest are 
discussed. 

Article VIII 

1, The secretariat of the Council shall be provided 
by the Director-G( neral of the UnitedNations Ed- 
ucational, Scientific and Cultural Organization, 



who shall place at the Council’s disposal the 
staff and other means required for its opera- 
tion, Staff members of the other organizations 
mentioned in Article VII, paragraph 2, above 
may be assigned to the secretariat by agree- 
ment with the said organizations. 

2, The secretariat shall provide the necessary 
services for the sessions of the Council and 
meetings of its Bureau, committees and work 
ing groups. Arrangements may be made with 
the other organizations mentioned in Article 
VII, paragraph 2, for providing such services 
to particular working groups of the Council, 

3, The secrerariat shall take any day-to-day 
measures required in order to co-ordinate the 
execution of the international programmes 
recommended by the Council; it shall fix the 
date of the Council’s sessions in accordance 
with the Bureau’s instructions, and shall take 
all steps required to convene such sessions, 

4. The secretariat shall assemble all proposals 
sent in by members of the Council, other 
Member States of Unesco and the international 
organizations concerned with regard to the 
formulation of the international projects un- 
der the Programme and shall prepare them 
for examination by the Council; it shall main- 
tain liaison with the national committees 
established by Member States for the execu- 
tion of the Programme in accordance with the 
invitation contained in resolution 2, 313 adop- 
ted by the General Conference at its sixteenth 
session, and inform them of the Council’s 
recommendations. 

5. In addition to the services to be rendered to 
the Council, the secretariat shall co-operate 
closely with the secretariats of the interna- 
tional governmental and non-governmental 
organizations mentioned in Article VII, para- 
graphs 2 and 3 above; it shall for this purpose 
take part in intersecretariat co-ordination 
meetings as necessary. 

Article IX 

1. The international programmes of observa- 
tion and investigation, recommended by the 
Council to Member States for concerted ac- 
tion on their part, shall be financed by the 
participating Member States, according to 
the commitments which each State is willing 
to make. The Council may, however, make 
recommendations to the United Nations Edu- 
cational, Scientific and Cultural Organiza- 
tion and to the other organizations mentioned 
in Article VII, paragraphs 2 and 3 above, 
concerning assistance to Member States for 
the development of environmental observa- 
tion and research or the implementation of 
some particular aspect of the Programme, 

If the said organizations accept such recom- 
mendations and if the Member States concerned 
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signify their agreement, these organizations 
shall undertake to finance the related activities 
in accordance with the provisions of their re- 
spective constitutions and regulations. 

2. Member States shall bear the expense of par- 
ticipation of their representatives in sessions 
of the Council and its committees. The run- 
ning expenses of the Council and its subsidiary 
organs shall be financed from funds appropriated 
for this purpose by the General Conference of 
the United Nations Educational, Scientific and 
Cultural Organization as well as from such ad- 
ditional resources as may be made available 
by other organizations of the United Nations 
System. 

3. Voluntary contributions may be accepted and 
established as trust funds in accordance with 



the Financial Regulationsof the United Nat ions 
Educational, Scientific and Cultural Organiza- 
tion and administered by the Director-General 
of that Organization. The Council shall make 
recommendations to the Director-General on 
the allocation of such contributions for inter- 
national projects under the Programme. 

Article X 

The Council shall submit reports on its activities 
to the General Conference of the United Nations 
Educational, Scientific and Cultural Organization 
at each of its ordinary sessions. These reports 
shall be communicated for information totheother 
international organizations mentioned in Article 
VII, paragraphs 2 and 3 above. 



ANNEX V 



RULES OF PROCEDURE OF THE 
INTERNATIONAL CO-ORDINATING 
COUNCIL OF THE PROGRAMME ON 
MAN AND THE BIOSPHERE 



I. membership 

(1) The International Co-ordinating Council 
of the Programme on Man and the Biosphere (here- 
inafter called the Council) is composed of 25 Mem- 
ber States ofUnesco, selected by the General Confer- 
ence at each of its ordinary sessions in accordance 
with Article 2 of the Statutes of the Council, 

(2) Each State member of the Council shall 
notify the Secretariat of Unesco of the names of 
its design a.ted representative as well as of advisers 
and experts, 

II. SESSIONS 

1, Date and place 

(1) The first session of the Council shall be 
convened by the Director-General of Unesco. The 
place and date of that session shall be communica- 
ted in advance to all Interested Member States and 
organizations, 

(2) Other sessions shall be convened by the 
Secretariat of the Council in accordance with the 
instructions of the Bureau of the Council. 

(3) The Council shall normally meet at the 
Headquarters of Unesco, It may meet elsewhere 
if so decided by a majority of the members, 

III. AGENDA 

2, Provisional agenda 

(1) The provisional agenda of the first session 
of the Council shall be prepared by the Director- 
General of Unesco, 

(2) The provisional agenda of the following 
sessions of the Council shall be prepared by the 
Secretariat of the Council in consultation with the 
members of the Bureau, 

(3) The provisional agenda shall be communi- 
cated to the members of the Council at least two 
months before the opening of each session. 

(4) The provisional agenda shall be communi- 
cated at the same time to Member States and As- 
sociate Members of Unesco which are not members 
of the Council as well as to the United Nations, FAO, 
WHO, the UCN and ICSU, 

(5) The provisional agenda of a session of the 
Council shall include: 



all items whose inclusion has been decided by th? 
Council; 

all items proposed by States members of the 
Council; 

all items proposed by the United Nations or by 
its agencies; 

all items proposed by the Director-General of 
Unesco, 

3, Adoption of the agenda 

At the beginning of each session, the Council shall 
adopt the agenda for that t ”ion, 

4, Amendments, deletions and new item s 

The Council may, during a session, modify the 
order of items of the agenda or add r.r delete 
items, A majority of two- thirds shall be required 
for t he addition or deletion of items during a session. 



IV, OFFICERS 

5. Election of chairman and vice-chairmen 

(1) At the beginning of its first session, the 
Coun cil shall ele ct a chairman and four vice- chair- 
men; these shall form the Council's Bureau, 

(2) Thereafter the chairman and the vice- 
chairmen shall be elected in accordance with 
Article 6, paragraph 4 of the Statutes of the Council, 

(3) Members of the Bureau are eligible for 
re-election, 

6. General powers of the chairman 

(1) In addition to exercising the powers con- 
ferred upon him elsewhere by these rules, the chair- 
man shall have the following powers: he shall declare 
the opening and closing of meetings, direct the 
discussions, ensure observance of these rules, 
accord the right to speak, put questions to the vote 
and announce decisions. He shall rule on points 
of order and subject to these rules shall control 
the proceedings and the maintenance of order, 

(2) If the chairman ceases to represent a 
State member of the Council or is so incapacitated 
that he can no longer hold office, a vice-chairman 




shall become chairman for the unexpired portion 
of the term of office. If that vice-chairman also 
ceases to represent a State member of the Council 
or is so incapacitated that he can no longer hold 
office, another vice-cliairman shall become cliair- 
man for the unexpired portion of the term of office. 

7. Functions of vice-chairmen 

In the absence of the chairman during a session, 
his functions shall be exercised in turn by the vice- 
chairmen. 

V. COMMITTEES AND WORKING GROUPS 

8. Ad hoc committees 

(1) Ad hoc committees set up by the Council 
in accordance with Article 5 of the Statutes of the 
Council shall meet in accordance with the decisions 
of the Council or of the Bureau. 

(2) These ad hoc committees shall elect their 
own chairman, vice-chairmen and, if necessary, 
their own rapporteur, 

9. Working groups 

(1) Working groups set up by the Council in 
accordance with Article 5 of the Statutes of the 
Council shall meet in accordance with the deci- 
sions of the Council or of the Bureau. 

(2) These working groups shall elect their 
own chairman, vice-chairmen and, if necessary, 
their own rapporteur. 

10. Rules of Procedure 

These rules of procedure shall apply to the pro- 
ceedings of committees and working groups unless 
the Council decides otherwise. 



VI. SECRETARIAT 

(1) The Director-General shall place at the 
disposal of the Council amember of the Secretariat 
of Unesco who shall act as Secretary of the Council 
and the staff and other means required for its op- 
eration. 

(2) The Secretary of the Council shall attend 
all meetings of the Council and the Bureau. 

(3) The Secretary or his representative may 
make oral as well as written statements to the Coun- 
cil, its ad hoc committees and working groups and 
to the Bureau concerning any question under con- 
sideration. 

(4) Staff members of the other organizations 
mentioned in Article?, paragraph 2, of the Statutes 
of the Council may be assigned to the Secretariat 
in accordance with Article 8, paragraph 1, of these 
Statutes. 



VII, LANGUAGES 

11. Working language s 

English, French, Russian and Spanish shall be 
the working languages of the Council, 

12, Use of other languages 

Any representative may make a speech in a lan- 
guage other than the working languages currently 
in use for a particular session of the Council of 
a committee or a working group on the condition 
that he provides for the interpretation of his speech 
into one or the other of the said working languages. 



VIII. REPORTS AND DOCUMENTS 

13. Reports 

(1) The Secretariat shall submit a report to 
each session of the Council. 

(2) The Council shall submit reports on its 
activities to each ordinary session of the General 
Conference of Unesco. 

(3) Copies of these reports shall be circula- 
ted by the Director-General of Unesco in accord- 
ance with Article 10 of the Statutes of the Council. 

14. Working documents 

The working documents of each session of the Coun- 
cil shall, as a rule, be communicated to the mem- 
bers one month before the opening of each session. 



DC. MEETINGS 

15, Quorum 

(1) A simple majority of the States members 
of the Council shall constitute a quorum. 

(2) At meetings of subsidiary bodies of the 
Council a quorum shall be constituted by a simple 
majority of the States members of the Council 
which are members of the body in question. 

16, Publicity of meetings 

All meetings of the Council shall be open to the 
public unless the Council decides otherwise. 

X. CONDUCT OF BUSINESS 

17, Right to speak 

Experts and observers may, with the authorization 
of the chairman, make oral or written statements 
before the Council and its committees. 
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18, Order of speeches 



25. Voting on amendments 



The chairman shall call upon speakers in the order 
in which they have expressed the desire to speak. 

19, Time-limit on speeches 

The Council may limit the time to be allowed to 
each speaker. 

20, Points of order 

During the discussion on any matter, a represen- 
tative may at any time raise a point of order and 
the point of order shall be forthwith decided by the 
chairman. Any representative may appeal against 
the ruling of the chairman which caji oniy be over- 
ruled by a majority of the members present and 
voting, A representative may not in raisinga point 
of order speak on the substance of the matter under 
discussion, 

21, Suspension, adjournment, closure 

Any representative may, at any time, propose the 
suspension, adjournment or closure of a meeting or 
of a debate. Such a motion shall be put to the vote 
immediately. The order of priority of such motions 
shall be as follows: 

(a) suspension of the meeting; 

(b) adjournment of the meeting; 

(c) adjournment of the debate on the item un- 
der discussion; 

(d) closure of the debate on the item under 
discussion, 

XI. VOTING 

22, Voting rights 

Each State member of the Council shall have one 
vote, 

23, Simple majority 

(1) Unless otherwise provided in these rules, 
decisions shall be taken by a simple majorityof the 
members present and voting, 

(2) For the purpose of these rules, the phrase 
members present and voting" means members 

casting an affirmative or negative vote. Members 
who abstain from voting are considered as 
not voting, 

24, Show of hands and roll-call 

Voting shall normally be by show of hands, except 
that any member may request a roll-call. The 
vote and abstention of each member participating 
in a roll-call shall be inserted in the report. 



(1) When an amendment toaproposal is moved 
the amendment shall be voted on first. 

(2) When two or more anjendments to a pro- 
posal are moved, the Council shall first vote on 
the amendment deemed by the chairman furthest 
removed from the original proposal and then on 
the amendment next furthest therefrom, and so 
on, until all amendments have been put to a vote. 
If one or more amendments are adopted, the amend- 
ed proposal shall then be votedon. If no amendment 
is adopted, the proposal shall be put to the vote on its 
original form. 

(3) A motion is considered an amendment to 
a proposal if it adds to, deletes from or revises 
part of that proposal. 

26. Secret ballot 

All elections shall be decided by secret ballot un- 
less, in the absence of objections, the Council de- 
cides otherwise, 

27. Equally divided votes 

If a vote is equally divided on matters other than 
elections, the proposal shall be regarded as re- 
jected. 



XII. SPECIAL PROCEDURES 

28, Special consultation by corresponden ce 

Should the approval of the Council be required for 
measures of exceptional urgence and importance 
while the Council is not in session, the chairman 
may, by means of the secretariat, consult the mem- 
bers by correspondence. The proposed measure 
shall be adopted if it is approved by two- thirds of 
the members. 



XIII. AMENDMENT 

29, Amendment 

These rules of procedure, except when they re- 
produce provisions of the Council Statutes or de- 
cisions of the General Conference, maybe amended 
by a decision of the Council taken by a simple ma- 
jority of the members present and voting, provided 
that the proposal for amendment has been placed 
on the agenda, 

30, Suspension 

Suspension of anyof these irules shall require a two- 
thirds majority of the members present andvoting. 



56 



56 






7 






ANNEXE/ANNEX/ANEXO/nPHJIOJKEHHE VI 

LISTE DES PARTICIPANTS/ LIST OF PARTICIPANTS 
LISTA DE PARTICIPANT ES/CHHCOK yMACTHHKOB 



1 



Names and titles in the following lists are repro- 
duced as handed in to the Secretariat by the dele- 
gations concerned. Countries are shown in the 
French alphabetical order. (An asterisk indicates 
the Head of the delegation). 

Les noms et litres qui figurent dans les listes ci- 
apr6s sonl reproduits dans la forme oCt ils ont 6t6 
communiques au Secretariat par les delegations 
interessees. Les pays sont mentionnes dans Hordre 
alphabetique frangais. (Un asterisque indique le 
chef de delegation). 



Los nombres y tflulos que figuran en las listas 
siguientes se reproducen en la forma en que las 
delegaciones interesadas los han communicado a 
la Secretaria. Los pafses se mencionan en elorden 
alfabetico frances. (Un asterisco indica el jefe de 
la delegacidn). 

^aMH/iHH H sBaHHS, yKasaHHbie b HHxenpHBeAeHHOM 
CnHCKe, BOCnpOH3BOABTCfl B TOM BHA6 B KaKOM OHH 
6bi/iH npeACTaB/ieHbi CeKpeTapHaxy cooTBexcTByio** 
niHMH Ae/ieramiflMH. CTpaHbi nepeHHC/ieHbi b nopSAKe 
^paHuyacKoro a/i$aBHTa. (SBesAOHKa yKaauBaeT 
r/iaBy Ae/ierauHH). 



I. MEMBRES DU CONSEIL/ MEMBERS OF THE COUNCIL/ 
MIEMBROS DEL CONSRTO/MJIEHbl COBETA 



Republique federate d^Allemagne 
Federal Republic of Germany 
Repdblica Federal de Alemania 
d>eAepaTHBHaa PecnybjiHKa repMamm 



fp 

i- 

’J.V 
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♦Prof. H.H. ELLENBERG 
Director 

Systematic Geo-botanical Institute 
University of G5ttingen 
Untere Karspflle 2 
D-34 GSttingen 

Dr. M. STAUDINGER 

Chairman, Committee for Natural Sciences 
German National Commission for Unesco, 
Member of its Executive Board 
D-78 Freiburg i. Br. 

Lugostrasse 14 

Dr. B. ULRICH 
Director 

Institute for Soil Science and Forest Nutrition 
University of G5ttingen 
Buesgenweg 5 
D-34 GSttingen 



Argcntine/Argenlina/ApreimiHa 

*Dr. W. R.J. BURGHARDT 
.Senor Ministro Consejero . 

Delegacidn permanente de la Republic a Argentina 
para la Unesco 
1 rue Miollis 
Paris 15® 

Dr. P.J. DEPETRIS 
Institute Naclonal de Limnologfa 
Jos4 Macfa, 1933/43 
Santa Tome (Sta Fe) 

Argentina 



Australie/Australia/ABCTpajiHfi 

♦Prof. R. O. SLATYER 
Department of Biology 
Research School of Biological Sciences 
Australian National University 
P.O. Box 475 

Canberra City, A. C. T. , 2601 
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Dr. J.R. PHILIP 

csmo 

Division of Environmental Mechanics 
Canberra City. A. C. T. , 2601 

Br^sil/Brazil/B«asil/5pa3iiJiii5i 

*M. Pambassadeur P. E. de BERUEDO CARNEIRO 
D^l^gation per manente du Brasil aupr 6s de V Unesco 
1 rue Miollis 
Paris 15e 

M. L. F. de MACEDO SOARES GUIMARAES 
Deuxi6me secretaire de PAmbassade du Bresil 
Delegation permanente de Bresil aupr6sde 1* Unesco 
1 rue Miollis 
Paris 15e 



Canada/Canade/Kaiiafla 

*Dr. J.TURNOCK 
Science Advisor 

Ministry of Science and Technology 
2306 Virginia Dr. , 

Ottawa 

Ontario KLH 6S2 

Mr. BARTLETT 
Secretary-General 
Canadian Commission for Unesco 
151 Sparks St. 

Ottawa 

Dr. DEPOCAS 
Directeur adjoint 
Division de Biologie 
Conseil national de Recherches 

Prof. PILTEAU 
Vice -doyen. Sciences 
Universite de Laval 
Quebec lOe 
Quebec 

Prof. N. FORTIN 
718 Hartland Avenue 
Montreal 

Dr. C. I. JACKSON 
Acting Chief 

UN Environmental Affairs Division 
Dept, of the Environment 
295 Lajoie 
Vanier 

Ottawa KIL 7HI 

Dr. MANN 
Research Scientist 
Ministry of the Environment 
23 Woodward Crescent 
Halifax 
Nova Scotia 



Dr. W. PARLOUR 
Economist 

Ministry of Urban Affairs 
66 Bowhill Avenue 
Ottawa 
Ontario 



Etats-Unis d'Ameriquc 
United States of America 
Estados Unidos de America 
CocAimciiiibie UlraTbi AivicpiiKii 

*Dr. D. R. KING 
Office of Environmental Affairs 
Bureau of International Scientific and 
Technological Affairs 
Department'Of State 
Washington, D. C. 

Dr. Th. C. BYERLY (alternate leader) 

Assistant Director 

Science and Education 

Office of the Secretary 

US Department of Agriculture 

Dr. Ch, F. COOPER 
Director 

Centre for Regional Environmental Studies 
San Diego State College 
San Diego 
California 

Mr, W, P. DECLERCQ 

Directorate for Education, Tourism and Culture 
Bureau of International Organization Affairs 
Department of State 
Washington, D. C. 

Prof, N. S. GINSBURG 
Professor of Geography 
University of Chicago 
Chicago, 111.60637 

Dr, H.J. KELLERMANN 
Consultant to Department of State 
Executive Director 

Committee for International Environmental 
Programmes 

National Academy of Sciences 
Washington, D. C, 

Mr. A, KRAMISH 
Science Liaison Attach^ 

Office of the United States Permanent 
Representative to Unesco 
1 rue Miollis 
Paris 15e 

Mr. J,M. POTTER 

Attorney 

950 1st Ave. , S. 

Wisconsin Rapids 
Wisconsin 
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Dr. J.F. REED 

Professor and Chairman of Ecosystems Analysis 
University of Wisconsin 
Green Bay 
Wisconsin 

Francc/Francia/OpaimiiH 

*Professeur AUGER 
12 rue Emile Faguet 
PariS I4e 

Prcfesseur G, AUBERT 
Professeur de sciences du sol 
ORSTOM 

71 avenue de Breteuil 
Paris 15e 

Professeur BOURLIERE 
Faculty de m^decine 
45 rue des Sains-P^res 
Paris 6e 

Professeur GESSAIN 
Professeur d'anthropologie 
Mus4eum d'histoire naturelle 
57 rue Cuvier 
Paris 5e 

Dr P. GRISON 
Directeur 

Recherches agronomiques 
92 boulevard Jourdan 
Paris 14e 

M. LANDRY 
Chef de bureau 

Service des affaires scientifiques 
Minist^re des affaires 4trang^res 
37 quai d*Orsay 
Paris 7e 

Mile M. A. MARTIN-SANE 
Conseiller des affaires 4trang6res 
Ministdre des affaires 4trang6res 
37 quai d*Orsay 
Paris 7e 

Mme J. WURTZ-ARLET 
Chargee de mission 
Ministdre de Fenvironnement 
27 rue du Sergent Bauchat 
Paris 12e 

Professeur L.G. ROUGERIE (observateur) 
Professeur de biog^ographie 
University de Paris VII 
10 rue du Docteur Roux 
Paris 15e 

Inde/India/Hivuin 

Prof. R. MISRA 
Department of Botany 
Banares Hindu University 
Varanasi 5 



Indon6si e/lndonesia/HiiAOiic3iiH 

*Dr. D. S. SASTRAPRADJA 
Secretary 

Indonesian Institute of Sciences 
Djl. Teuku Ditiro NM3 
Djakarta 

Mr. A. M. ZAINI 

Personal Assistant to Permanent Delegate of 
Indonesia to Unesco 

Permanent Delegation of Indonesia to Unesco 
1 rue Miollis 
Paris I5e 



Irak/Iraq/HpaK 

Prof. A. L. ALJIBOURI 

Professor of Chemistry 

College of Science, University of Baghdad 

Adhamiyah 

Baghdad 

Iran/Irdn/Mpan 

*S. Exc. M. le professeur F. REZA 
Ambassadeur et D^l^guy permanent de FIran 
aupr^s de FUnesco 
1 rue Miollis 
Paris 15e 

Dr F. NASSIRI 

Deuxi^me secretaire d'Ambassade 
Delegation permanente de FIran aupr^s de FUnesco 
1 rue Miollis 
Paris 15e 

Prof. M. MOZAYENY 
Director 

Institute of Hydro-Sciences and Water 
Resources Technology 
64 Ghadessi Street 
Teheran 

Dr. S. RASSEKH 
Deputy Managing Director 
Plan Organization 
Teheran 

Italic/Italy/ltalia/HTajiHfi 

^Professeur A. CICCARONE 
Directeur 

Institut de Pathologie vegetale 
University de Bari 
Via Amendolo 165 A 
Bari 

Professeur A. CAIOZZO 
CNR Roma 
Piazzale Scienze 7 
Rome 
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Nigcria/HiircpiiH 



Professeur V. GIACOMINl 

IMein^e de la Commission ties sciences exactes 
et lunlftrelles 

Commission italienne de PUnesco 
CNR 

Piazzale Scienze 7 
Rome 

Professeur A, DE PHILIPPIS 

Professeur titulaire d*dcologie et sylviculture 

University de Florence 

Via F. Puccinotti 43 

Florence 

Professeur M. PROCOPIO 
Inspecteur central JMPI 
Ministero Pubblica Istruzione 
Direzione Generale Istruzione Tecnica 
Rome 



Japon/Japan/Japon/Hnoiiim 

♦Prof. M. MONSI 
Department of Botany 
Faculty of Sciences 
University of Tokyo 
TIongo 
Tokyo 113 

Mrs. M. MAKDA 

Deputy Permanent Delegate 

Permanent Delegation of Japan to Unesco 

1 rue Miollis 

Paris 15e. 

Mr. H. OSAWA 
Head. 

Planning Division, 

Planning Bureau 

Science and Technology Agency 

Tokyo 

Dr. K. SUGAWARA 

Member, Japanese National Commission for 
Unesco 

Science Council of Japan, 22-34 

Roppongi 7-chome 

Minato-ku 

Tokyo 



Malaisic/Malaysia/Malasia/Ma;iaH3iifl 

Mr. B. KUM 
Director of Schools 
Ministry of Education 
Rumah Persekutuan 
Kuala Lumpur 



Prof. C.I.O. OLANIYAN 
Professor of Zoology 
Member of Science Council 
School of Biological Sciences 
University of Lagos 
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